
^1 I I ^ I I 1 

'fl’M’iPr«^flft*r (wiw'i*fl»o 





. «i 

^ ^ A 


■ - i 

J : 1 

1 

EE ft 

WM 11 i iii} uiliHiiiUil 

Ml ^H’ jwiiTtT"^^-^'’ - • j^ * 

■|)^V 3 



*fl'®^ ftttiiw «•ifeTtw altf^^«wPlv 
^iWluW ^Ifi'lB Pl^l 



w 



































^c«i<pi5Pin>'si (.inPi<p 



^w<j>!Iaf>in5 <£!^ wfti ■*if^ '*rr wr ^ ’un^RT wr ^ i 

^Nf '“tf^'^f^'5^ I 'O^iei (Slo^ 'a|»1J 'Sj.lC'i 

'2®1% '®lw'g W aRt^ I ^w^pGjPifD RT ^C^R^CRR aRR Rf 

Rcei<ply<p <1>|(.<1^ <qeii RR I RRC?PSR» t^aRJRfRRTRR I ^CeRS^f^ 

W5*tT ■*!% R^«T 'Q^ t3F?lT CRCR i^lR W RlTT I CRSR Rl% 'felt, ^Wt 

■^, CRf^ '8 1^ 'oi^^R ^'SjIR I Rt fR^ ^5|TPTR ’lf«C'© aRtfl^ RR" ^spjfR 
ai% tRC^C^ i,Wj,Rb'RRlt®rRT R,{i»ii»,‘\J9i>R f^WlivllSR RIR I CR'SRRR W%R 
fR^ aj^qlf^vs RR ^5tR> RR<||i) R^5T I 

■^sCR’tR^aRI^RR^tRI i£lR# vsf^R^Rt ->1 if^cS-g a|c?l|' 8 t 1 RR I i^I'^RTIWR, 
^RSRt (ilR^ fR^J^«R ^R^eTRR ^RR RRT '2R%f^ 

Rtl^RRRR lilR# t^'JjRxP R^ Rt '2^ '^R I 


s 




fe§1^aRtR 











■^^ofU <\^ Elko'S I Rcei^wai 2|<ll(.R<l R’iH'® f^t(.<P R'JJ'S,fiJ^llR'S 
^ I R'jj'Si «(»ij 'elw<i filk'a C®1^ 2|4lPl^ 'S<iI^jI^<p '*tf^®?r 

2l(.?ll®t1 ^ R(.«l^(.»lin>'» <?Pl^ ^ EMF ^ ^Info'S I c?w ^ttf^ vsDOvsh 

c.'saiR R'o^ ?5®i^c?Rr '5r*iT f^c?r ^ i 




^ R'jj'^i •Tf^r ^c®ii ^c®i<pG3Pif55 ^ ^^i<pfi5 Rc*i^ '*ff^ I 


^ ^\m\ C5W OT^fuo ^*^<1 <P5ic'o ^itf^ I ^5rt?r ^ ^5n^'*f% 

R*33'*!> ^*tf^5 '^TR' C<p|c»il 'S®r ^ I WR 

I t>hvttl ^i|(.<iHI^'5'pfSRR5‘ 

Rt ifl'CRtRl^ filR^R fR^[JR Rt RR5R RR" | <pc ®1 R'Q'Sc®ll 

CRI^ CRf& R>tR^^ ^RRt ^STR^ Ri^ I 



(WRTRR- 


‘c<ph ^PR C^tRR^'t^CSrR^RRtRjPr^tCRRRCRTR^pr R^^Tl^'^CR, >oRI 
^IRIRWC^^lRS^R^ I ^ >oI^^Rt R*JJ^Rt^t8i^GiPiIiJ ^(.«i I 


’«f) 

^;gc^ ^ ^ 1%e, TTsfiT ^rr ^ ^5|1^ «lt^^, ^5^ ^Sti:^ % 

I>eiioei ^ 

I 'Q oeiRnitvo^i C^Wt?' «fij <ij|'5|I^ ^ WMlI»i'i5<i(.<P R(.<ii>il 

<p<il (.<!(.'» *n^?r I ^ <PjMlPi'5$i(.<p <pI(.4'M(.<iI^ <mI^i «t*ij dI(.«?<! 2Kt^ «if5(.ii 

iilW?r 'O|'»3'0W I>I^(.<P «rR(.?< I lilc.'spw) 2|<lR|a<h o|'^(.<P D®lRl,i'!.^^(.®1<pGS<P 


i.vs 

(.<p|wi i W- 

■^) ctlw tsRrf (Magnecti Effect) 

^) ^r%rf^ (Heating Effect) 

’f) faRiT (Chemical Effect) 





c^tt^TT ^I^^li]<i '5r*Ji R(.?i R'ij^2i<ilR'® R(.«i dIRI^w cstw wwi^i 
^ I t^RTt I 

'oi'^i) Qm| 8 t<p|(.»ii ^r*iTf^c?r 'of^^ 2 |<i|R'® r(.®i ^ i Riis 

2|<ll(.^<1 ^st%r tSRiT ^ I 

^i->iHiR^ ^Rit8 c^ni?Tr c^siM wr w to ^ 

<iMIiiR<p '1R<i's»i ^ I Rtijovs?] fsRiT <i(.®i i 

^.8'^tCi?[^: 

^(.®ll bl'Sf a:|^|(.^$l I <|R '^iR^o'S t^fSK?r q bl'Sf kI^II^'o ^ 

^ot^, ^ I 'fl«r ^ ^ ^oti:^ f^, 1^ ww 

^rw I ^(.«i vsit^p i£if% ^»rt ^ i <p|w(.^<i •^i»i wlf^^intir i 

(m?^ >ilf¥{j3 2tf^ t>i(;<>w ^ ^ ^ ^ 

^sijtftomi 

'smt, 

«^jicvfic^«i 2if% C31WC'* tosn^ 
2i^sr*r ^ ^^K.'o OT <piwc^<i fiiwiw ^ i£i^ ^sRiftot^ ^ I 
^5r«w, 

c^sj^ (.'oi^ tw '8^ c?if®f^5jtt9i?r '5r*iT Ro^i w 

^R»il'’l <p|(.?i^ 2 |<iIR,'© ^ 's|(.<p i£i^^ITtf”^RlBr <i®il ^ I 

^.(tCStl^: 

^ «U17T 2|^|(.^'?1 iSrSH (?rSK CSPTt^ ?T 2|(.?ll'8T*i ^ (.vsilPi 

>flf¥ci? 2tto«r ^ snsim ^ i ^sim ^ 

^(.®l<P(5l(.a|lfi5'0 C*p|3^ I ^R^lDc'© R'O*! ’ft'^Nsr ^l<P(.®1 'ok'O RiJlS st^lf^ ^ Iff I 

i£i^^ fijsif^vs <p5ii(.'8 cff '5Rff?r 

t<i‘jjl«<p yTff, 'Q ^(.«i<puil(.»iin5'» wlc^rg ifi^ ^c^ff cst^ i ^ 

R.c.'^t.^ R>(.®il(.'»l^ c^fS' R,(.Ji(.<i RRi(.'»l^ <P5il ^ I (.<p|(.*il 

^ 2(1^ ^ 2ffw fffffffTff 

fijfftto ^p^ilt's ^ ^ fffffffH ffffsf ^ 'sK(.®i 2}T^ fff^ ^ 

if)^ (,'el^ I C^ff^ffT list's (.'olc.^'ssf R(.®ll S*lw^ iflffX C?lf®pBjt^®Rr 'Q®t^P®r I 



8 




^ 1^: 

t<l'Jjf^^ <p|wv 2t^l»i'0 S|4|^1 

'^) 'bI^wS <piw^ 

'<f) <pi(.<l^ (fl'Pr 

wl^OnS <p|wv : 

(?r «piw‘tJ ^ i2i<^ii^\s lii'^ ^ ■srH’ ^ 

'a(^|<ic«i'5 <p|w^ ^ <i|1^; 

W <p|w^ <1I5<|VS«^ <PW 2tf% 

\s|(.<p '3|<=Ti|<i(,*^'i5 <p|w^ <1(.®1 I 

t 



f&sr 8 






i. f^>SlRl3,J«^ OMW <)Ce1? 

«. EMF#!'? 

8. ^csi<ply4 <plw^ #!■? 
(?. (.'olc^'Sr ^? 

'3s. ‘ilf^'^? 


i. Rijj^ 2|<ii(.^<i Q)»?il'»i^^ c^ I 
1^^ '9l'»IC<l ^? 

VO. 'QI?r5'5I^'^5C5‘ OT!|t« I 

8. (.'Olt^t.'sr^l cef«f I 





fY 5 


• <p|w^ '6 C'OlC'^'St <P<]C'© ^IBR; 

• 9*^ciiPi 'Q iJl^ai <p?ic'© *Tt^; 

• wi^, ^srR’ 'ii'sr wt^, 

R^'s ^^ic® 

• 1%-^-^ WH, «Jl^, ^ 'Sm 'sUI'oIWSt Wt^ <5^ ' 

wt^^*%ra‘^'*HT^ 'ii'^ 'sr:«(x <iim i 


i ^^l<s1CHn>K ^‘Iw^ 'Q C^IC-^iJer: 

%l1w 'SIH 'Q ^ -sjH "5^ 



Ifl"^ 'S (.1C’lil5'» a|h(.<P (£|<pfi; Jl|^(.<p®1 <\o\\ I 


(i|'^ Jll^C<P«1 = 'S'Jso® I 





V 




’^.'3 '8 

(7n:w w© 73T >il^c<t»ei (Tit ^?,’«tjtc^ 

^ I f ^ 21 ^ ^ ^ I ^£ 1 ^ (£ 1 ^ 3 iltc<i»«i/(Tn:^ 

^^1^ (Hz) I 3j«qn5 4^w|-/=^Hz. 


^I^rlraw 

m mm smm m, ^ i 

‘£l'C^ T 2|^^ <P?il I 1 ^R?icv!9<i ^3r ^C®'||- T = y (.Ji(.<P'» I 


t.8 1^-J-1^ ^ RMS 'sijNIW'Sr ^5Jt^ ^ 

Viij|«j(: 

^R<i'©t'^li%'^ ’lR<i'®T s|<||^ <iR '^Ir*( 's^isr <pw, 'st<i '£l<pfiJ ^ 

Jiit(.<pt®i<i ’ispiih I <pk?i(.^<i fRizrc?n*fpr^*'k?Rr"sn*^ *i*i»ih '£i'^ 

Rcm ‘ic«i I '£l«t*ij ^R<i'sT Rijj^ sRk^ 

Ro<ii>»ii <P5ii I ^*prltc^^ 'oK’^»R^ "sippr^l^^ ^15<i'of ^|p|?r <it«i 

(£1^ L™, Eave I 



'£l'*IIC‘i, lave — Imax X 0.637 

Eave = Emax X 0.637 

RMS ^£1^ 'itsj' Rotto Mean Square I ‘£|'C^ ^£11^ Pl’l'ljlcsi^i <plt'^l1 >IH <l®ll 
I ‘£i?r t^’sfK I PiR^ ^©M>ili£ili) (;<Mwf ^R<iiDn w1^ 

'£1^ RsPi <P|C<I^ £|<llc^<l <PC®1 W ^ Tit 

^ ^ w %?r (?r '£if^ 2n:?rtw^ ^ (nt 

>£1^ <l>lt<l> RMS Wt^ ^ RMS ^ ^ I 

• '• Ir ms ~ 0.V07 Imax 





cd 


I <£|^ 'aciK.'OH "SlK 440 I ^^.(£W.<£pr 'SIK 

<P'»7 

Vm« = 440 C5l^ 

Vms = 7 

'*||W<1| Wlf^, Vnm = Vam. X 0.707 C5|^ 

.•• Vnm = 440 X 0.707 C5t% 

= 36.08 Cof^ 


«nK'a*i-’^ I wlc.»il '8C5^ (.'ok'^'er <nt^|D(> *(h iso 

100 PiPl 'aulFHnln t'olt^et «iR^ 5 »lwc^H '>\'^ »lh <P'®? 




'siHN 'aih<il wrf^. 


Vmax =150 volt 
Imax= 100 mA. 

'OiNtll 'SflPi, Eavc = Emax X 0.637 
.'. Eave = 150 X 0.637 
= 97.55 CS\^ I 


lave Imax X 0.637 

= 100 X 10-3 X 0.637 
= 63.7 X 10-3 
= 0.0637 I 


^nKuM-'S I (.'»|(.'^et t£|^ <p|wc^H '»1 C^|k> "SlK^ltiKai 240 

150 PlI®^ 'Ollil^nln (,'o|(.^«r <ll^«p|wic,vn 'a(|51.<irsr.‘flpr »lh s»'07 


VmT = 240 C5|% 

Imax =150 filPi ^llNilN 
'oiNnl 'Sfll^, Irms — Imax X 0.707 'oulPHtlln 
= 150x 10-3x0.707 
= 0.10605 'SITlI^I^ 

Erms = Emax X 0.707 C®# 

= 240 x 0.707 C5t^ 

= 169.68 


95 PlPi '3 (J|FHi|Ih ^(.*1 ^(.^Ico *lH ^'®7 


i 'il’StICST 

lave = 75inA 
Vave =100 volt 

'aiN<ll Wtf^, lave “ Imax X .637 
lave 75 X 10-3 


Imax ~ 


0.637 0.637 

=0.1177 ^suif^urmi 


'*IMW 'ail»i<il 

Eave = Emax X 0.637 
■p _ Eave 100 
•'•^“0.637 “0.637 

= 157.985 C®1^ I 






^ I '^l^(.<p®i 

« I ^Tt^'QC?r5 C5f*fT^ I 
8 I ^? 

(t I ^51^ t’ri^w ■^? 

'b I ^51^ ^ ^l"? 

*» I I 



i I «l^l<iwll>< <MWfi5<| ^i1^8 I 

^ I ^(.■‘pt^ ^4*11 ^5?r I 

'8 I ''IK,(.'‘P(.'^’ ^4*il ^<1 I 

8 I 'S(.?i(.'»<i 'srt^ 440 C5t^ I >rt^ ^ i 

at?f 

i I C^^fPTf 'SC?r5 (.'olo'^'sr '^(.^’loo ■sfK ^r«t1i2FPr 150 C5t^ i£l^ 

1001^ wtf^'Wl?r (.'»i(.^®r ’iv»ajh i 

^ I sil^l 'Q^?r» t'»l(.'^«f siwIdO >lK^r8ni2KSr240 C5t^ 150 

1^ '0|j|f^?ll<l ^ (.'»|(.^'8f i£|^ ^.i£l'sr.;£l^ "STtiT ^ I 

« I i£1<p1u 'QC?r5 (.'Olo^er <p|(.<l(.^<l ’jvpaih ^|iit*(.»l 100 c®t^ iil^95f^ 
'oi3lPHiil<i ^(.*1 (.'o|(.^«t <p|w(.^?i '^(.<ilw> iiM ^5?r I 



‘ii *it7 


^J'8» •split's ’TtiR'; 

'S^PRT <l|i>l5, ^5](.'o *t1^; 
'Q^Pra'^ ^^ic.'s ’ttW I 


vs.^ 'Q^iCSRr^; 


3aBIEl5i5a[GllS5aitglBEIHamn^EllieilSlElBEIHai£^l[>g^lKES»iilBKg^ 






^ I C5t( 


rf 1 = ^ 

I, 1 

RI*f, V = IR 


vS.^'Q^iCSRr^^ltFl^: 

(.<p|(.*ii ^R^lR.'a ^T*frf^c?r si^iR.'o 2ji(,'®<i 

Va Vb 


RRi3 viMNlifllll AB sj^lD'fi ^Iwv I (£l^^^l?r'^fift^?r 

VA — VB R(.®i 'G^PRT '»3<n»^(.'s— 

IxVa-Vb 

% IxV [vVa-Vb = V] 

I = 5V pi»HG = 5] 

■•■ 1 = 5.. 

R I '©Kc®! <l®ll '^rtrr 






VS.'S zlCilhi : 

I C4lwl <('^^(.'8 (.'ok^er 10 C®!^ CKf^^Jfr 25 

^fSlT^rK : 

1 = ^ Y=10CS\^ 

I = ^ R = 25 'S^ 

.-. I = 0.4 I (^) I = ? 

I C^m CSti:^ 15 C51^ ^ 20 

Plf^ «ijlF^iiM «Mil*i \¥n ^ I 


V= 15 

= Y I = 20 «ljlHill<l 
15 X 103 R = ? 

20 

^ 20°°° = 15 X 50 = 750 'Q^ (to) 

I C^W 10 'Q^jPRT C?l%to»1ir C5^ 4 

'0()lPH<lh «|^lI^'o ^t*i ^l?ll^ c'olc^et R4?l I 

^f5jT*rK 5 
^siTsraT isflf^, 

V = IR 
.-. V = 4 X 10 

.-. V = 40 c®t^ (to) 


cft'snT ^5itc^, 

I = 4 ^IJlHlII'Sl 
R = 10 'Q^ 

v = ? 


^fSTRn 5 
'aiNill 'Sflf^, 

R 

.-. R 



^jiSRr 




^ I 'S^JSRT C®!^ I 
^ I 'G^cw <p|w^-iii?r ^ c^ I 

'DI 'Q^psj^ c®t^^t®f?r ’iiRf^^ ^ c®r«r i 


i I 'Q^psra' c®r«r i 

fii*r 

i I 'Q^ps(?r ^ '>i51<p<i‘l'®'C®ft ^ I 

I ^mrtt t'toic^'st 10 C 5 t^ i£i^ wRr^jh 25 'o^ ^ 

I 

'D I !.<p|(.*^l <1'^(.'S (.'»|(.'Ti®r 15 C«t^ <p|w*v 20'aij|PH?<l«l 

^C®r C?lf®P^Tt^ ^ I 

8 I 10 wf^>>i3j|{.«i5i to 4 wlftot^r 

2|^|R,'o R(.®i (.'o|(,^«t ^$1 I 



‘il ^5W1^ *ft^ C*lt*l 'afl>l^l- 

• 4|sf^^]^<p<l(.'o ’tl^; 

• f5||5«t, ’Ijl^llc.eisi 'S csrf^ *t1^; 

• c<if®f%l^^ 2ft?rtist%r^ ’fi^ I 


8.i 

C?r TRS^T <p<i(,®l'S '^©tW^ i>«ll5l 

<PW C^PR' ^®ll ^ I 

C<Pl(.*ll C'O'O^I Rc?l Rijj^ Sl^lc^^l ^PRT ^R<ili] <P^<P 

^iPr I <il*ik<p ^R<iii]<i c^fspBjpr ^ c^Pr ^®il ^ i 

cafw%Pr sul^ci? C'oic^'Sf ^ I <fi^ wRt35j|«iw 

(^tRcst ’ijmprksr «rt^ 15i^-<ut?Nn?r ^iwr ^i 

lilt '>1>lii|ilW I Wf®fJl5j|«1 4|5R^2f*lH^ 2W?r I 

Ws 

(^) (’«r) if|^ (’T) I 

8.;^. G^^JtCWRT ^l1^, ^ 1^ ‘W Csrf^ 

R<ll : 

RiR'sf »i|R^ 

voc^lR^ ^ 9\^ ifl[^^c<(M 'o(l';?NII^ 







<('s» '5^, <)|(,'o <p|(.-si^ '511(9' ’W I '9^511’f (9<pf5 

l»ll^'8t 3 i|R?5 <\«\\ ^ I 





PiRet JilRfti? cs# Ri-Ttii'fl jjja 

Wm >(lf^ci? c9fM5^ ?t c^rtvs^nj^ 
'^*iH I Rt — Ri + R2 + R3 + 


t^ (?IN5PST C5l1^ 


PiQet 

i I P#sf C9%^ ^ w to (9^ 4lW^ 

I 

^r<Ki = ii = i2=i3 =. 

'5.1 c,®ik\!9$i c,'»k'^'ssf jijt’liT o<iM<p'n kIwU^'o 

(.'ok^t'ssw '^»(h I 

^V = Vl + V2 + V3 +. 

v5 I PR'S! ilif^cS ^ t<lM«P«1 CSTl^ 

Ti^ftsT I 

Rt = Ri + R 2 + Rs +. 


Ri Rj 



frarg 

^*11:^ W 5ftf^ to C'^IC^Sr 

R'0'8»^ I 


^Ijhhh 

i<i^il^<p C9f^f^?r ^ (?nw' 


(i|a(»1«|(.<l 5T?J?lT5r 






C'SfHlwi ^ 


1^1 



h 

^2 



Rj 

__ 


- 0 V 0 - 


*|jMl*il»i »ill¥ci>^ csifB^ GitiM5j1»r1^’fer^ 

♦jjNHH >ilI¥ciJ stf^ wl^35«<i -sTtsf SpBc?i (?iTst^^5^ «l»1»p«i >i>i'5t«iJ 

Wl 'JlM'Sl I ^spfK^ +^ +. 


^JNHH ''ilf¥cu<i ^^f*l'3j'>i^^'3(lc®il&*il RC«ilo 

i I ’UI^N a|1^ cgf®t^ ^ (?rn?5^ C'elC^Sf, 

^nf^snsit't^c^ic^c'SKi >iiiH i^5KfT^v=Vi = V2=V3 =. 


’^. I Hj|<ihh ^ {.«ilo«<i w%?rs|<ilf^'8 

C*rr*t^*®f ■'ilRpciJ sRlf^®" call's ''i^H I It = Ii + 12 + la + ... 


o I •uw®i1®r ^iiRkB srf^ wMwii 'sfH SfSBtii cm 


^11 1 1 

' Rt “ R1 R2 R3 


■HjIuHH <»iI1^c!55i 

1^ % ^ ^ ’W «im *^1: 

wlwll^ <isn <pw Rc*i »i|Rp;liJ<i ^rt^ 1 Slf^ Cilvsw 

■'iiwl’l Rc?i '0(1*ilil'o1c<i R?iai«f «il?i I I 








crft^oeil Ji»ih'5Tr'55®rQ (.'o|(.^'8t5'<t Jiaih ^•si, wr 

(.eilvij^^i^ i£f^ C'»|C'^C«r <p|et I 

JliRpoJ 2|R)I^5 i lil'^ fin's" "jfitn^ R’^c's 

ii|^ '0|*iJ fifl^ '0(»I3 i£|<pR >imi<|*f R*'3[C'0 ^(.<ll’t <P<ll "^5 <ll(.'0 wRf'»i55| ^rt^®?l 

^’*ur fi|<i ICR'S! ^ic"^ I 


l^fil >lll^ 

w »ilR>^ RiR®! ^hlci-s! ^TSRW ’tf^, PiR®! ^UI^HK »ilR^3 

'»ilRpi5 11^ •^lR»^c'5<i R^^RiR^ t<iRl'2jJi^R Rij»il*i i 


+ 0- 

V 


Law 













R4 R5 

AW'-WW 


f53r o PiR'si? -^iR^ 


Slk-SlH : wI^'AJ'S! Ri,R 2 ‘iR^Rs PlQc'8f'5r<t<)M '‘PRI Red'll 



I-O V o- 

fM s PiQ«r '>ilR>5 

<i| >ilR^t5 C5rf& Rt = R1 + R2 + R3 

C5# C'»lt^'ST V = Vt + V2 + V3 

It = II = 12 = 13 


tSFfl^ref-i I C?lf^f^Ri,R2 ’ij|<lhlc«l ^CrM ^ CSrf5‘'Srt5T 

R^f?! ^ I 

R>iR *1}|<i|eilc«i 



I - O V o- 

ffesT g 

t'»1C'^'ST, V = Vi = V2 = Vs 
It = Ii + I2 + I3 


I ffl^ R],R2,R3,R4 lil^Rs 1^111^^31551*11*1 >1i5.WM ‘W i^l^CsrfB’ 

>ih W?( I 

1^ (.5iI^'>i55i PiR'sr-'slJNIellCel ^w^sc?r ^5*11- 



■±=±+±+± 
Rt Ri R2 Rs 


R1R2 + R2R3 + R1R3 


. R2R3 + R1R3+R1R2 
R1R2R3 

+ R 4 + Rs 


R1R2R3 ^ " 

R1R2 + R2R3 + RlRs + RiR 2 R 3 R 4 R 5 + R1R2R3R4R5 
R1R2R3 


I (31%^ 5 n, 10 Q, 15 Q ^lUCBf WW I 

220 ^t*l 

(?F) oln's PiQ«r CSTlI# Rt CSTfB’^ICsH? It R’lVi I 

(*0 Ri, R 2 , Rs GlWcr Vi, V 2 Vs 1^"^ I 








Ri=5ii R2=10£i R3=I5<:2 



(^) >||RrcG, C 5 lf& R,= Ri + R2 + R3 

= 5Q + ion+i5n 

= 30 

csif^ ‘pIw^ ^ 

_2^A 

30 ^ 

= 7.33 A (®^) 

(’«r) Ri ^ = I, X Ri 


= (7.33 X 5) V 
= 36.66 V (®^) 
R2 (ii (.'oi(.'^«t iff»r V2 =itxR 2 

= (7.33 X 10) V 
= 73.3 V (^) 

R 3 i£l C'olt^er Vs = It X Rs 

= (7.33 X 15) V 
= 109.95 V 


I 5 10 'Q^ ^ ♦UHlWCBr ^ 

^jPTtl <qra‘^ilC®l‘ 8 <q?‘ <£(^ wBr-^jh PiRw l ’*lf^ 5 

‘^RT *IC*(r 2 '3()lP^il|5l ^IwiV e^^lt^'S NSC,^ Ci'»|c,^'Bf ^>8 





I Ri32,R3 40,20 '6 15 I wRt»5)h«wT 

Hj|ill*1lC*1 12 JiRT W-'iii -^kM’ «P5n.»i- 

(^) >llf¥cB<l csrf? wMjl«j R. CSHT^^nC^ It 

('^r) ii, I2,13 


R| =40 Q 





'G fi|sf^ <£!^ snsiw 

(^) *jj|<il*il*i chi's c^fsf^jt^^~ ^^^ 

^-5-l-L + -L + -L 

^'’Ri 40 20 15 

^ ± _ 3 + 6 + 8 
Rt 120 

^'’ Rt 120 
% 17Rt = 120 

= 7.058Q (^) 


cnfS' <piw*5 It 

_ V 

Rt 





= A 

7.058^ 



('«r) 

ii = 

V 

Ri 

_ 12 _ 
40 

0.3 A(te) 


ii = 

V , 
R2 

_ 12_ 
20 

0.6 A(^^) 


l3 = 

V 

R3 

_ 12 _ 
15 

: 0.8 A (^^) 


^1 ^-^ I 'sjk ^r^rtapcsr 20, 30, so 10 >0^ 1 

PiQet ^ixprK ^c?r Pll^et 

^c»l "'ilR^oJ 0^ '3(JlPH?j|il I uolci^ej ^ I 

! 

c^ronT^srlc^, PiR^r 'sfH®'c^H’ 5 tl 3 FCH‘ 20, so, 50 (^i^io 'Qwr 1 PiRt.®! 

«fW¥ CS# wf^35j|«|, 

Rt = 20 + 30 + 50 + 10 = 110 'QWf I 
■'ilR^c.'s <p|(.<i^, I = 0.5 ^iTtf^Rrl?!' I 
^g^teRTC^It^'Sr 

= 0.5 X 110 C®t^ = 55 CS\^ (S'sn) 


I Ri, R2 R3 ‘iRT'siH 60,30 30 'S^^PT, 

C?lf^f^JPlWt ^Wl'1 4W 12 iH4n» ^HCVt^T^piK 

'^^- 

(^) >ilf¥a?5i cHf& wf^55j|»i R It 

(■<) W Ii, I2 I3 W ^? 


^rtf^R = 60'QWT 



WiMel 




R 2 = 30 'SWT 


R 3 = 30 '3^ 


“^ ■*■ 30 ■*■ 30 
1+2 + 2 _ 5 _ _ 1 _ 

60 60 12 


.-. Rt = 12 'SWT I 
I. = |f = lWlf^^l 


(^) Ii = II = j = 0.2 

I2=11=1 = 0.4 

i 3 =|| =f = 0.4 I 


^W-br I io 051»& «»r (t ^SOtf^W 

«l^ll^vs ^■si I S's* wk*i?r *ih ^'OF 

V = lOV 
I = 5 A 
cm, R = ? 

.’. ■'srTSRTt Wtf^, 

'Q^sr^®rv = iR 

.’. R = ^ = 2.5 (Ans.) 

I ^(t 'fl^jPRT GlT*r *ljRTt*rtW ^c*l C?It*r ^'o 







^8 







i I 

^ I wf^>»l5.||wi «(efi(.vo 

vD I 1 R>(,®il'a^ '^»ih <p's 'Q^? 

8 I PiR«r '^if¥(.'5^i PTfS" ^ c®r*r i 

(f I ■»ilf¥(.'i5«i csrf^ C«T^ I 

^ I '£|s^ w '8 # ^ ? 



i I C?I%^Tt^'Sj*f^^? 

^ I PiR«r ^(.®i? 

« I Pil^«t '^iR^c.'iJ csjfS' C5iflf^3j|5f f^^fcfRT ^ c®r*r i 
8 I ’iTRrt®rt®r ^rtf^^cB5r csrfS' csr*!' i 

(f I Ivcf ^®i(.'® ^ c^Wl?r? 

2 j»f 

^ I PiR®f tipi's) 5ta^ I 

^ I ’tJl^l^H I 

'S I *lTt^rt®rt®r '^iR^oiJ^i c^n*r? 

8 I R(.?i ifl<pfi5 ’tJt^KN I 

(f I '6^55i?r i(tf& c?rr*r ^t^Nw <p<i(.'n '>i»<'§®ij c?rt*r w^? 

•b I C?lf®p5?‘Ri, R2 Rs Pil^(.®t CTf5"srt^t^^^ I 

^ I Ri, R2 Rs c.*<|tf *<h I 

V I Ri,R 2,R3,R4 i^l^Rs Pi9®t ^(.<iM »<h i 

jft I c?lf®f5^5fi, ion, 15n PiR(.«t rwc,?. i ^yRR?lK220 Cot^"^ 
(<p) fi(w PiR«r '^il^c.'S csrf^ wl^>>vjh Rt (£1^ (?^ ^pIw-v I 

(’’T) Ri,R 2,R3 t'olt'^'st ^ vi, V2 V3 ^ I 

io I 5 'S^ t£l^ 10 '0^ (£1^ C5lf®pBn^ ’UltlHIW R(.®ll I ^TW 

8 '0^ '£)?■ i£1^5l^ Ctrf^FSjK Pll^oei ^'PTl’f ^PTT I ^ 5 'S^ i£|^ 'SJWT 2 
^pIw'v aj«^|lR'a (.'»l(.^er 


I Ri.R2,R3 ^ 40, 20 'Q 15 'S^ I 

12 C5l^ <P<1(.«1- 

(^) ^iRwJn C5rf& Rt C5# It W ^? 

(’«r) ii, h, h w^? 

I ■pt^ C?lf^%1^^ 'SfK ^IVftSFCSr 20,30, 50 10 'S^ I t^#5f 

4'^ (.'olv^'St vS-sf^^l PlRer '^<,(.<ll’j «P51C«1 '^lI^W 0.5 'oulFHfll^l 
<p|«i^ I ^<s?r (.'©Ic'^'st <M I 

i'S 11%s# Ri, R2 R3 'SrK 60, 30 30 'S^f, 

<lj|<)hl«i 12 (.'»l(.<^<i 

i8 I (.<P|(.*ll •^iR^C.W io (,'o|^ R'JJ’s.fijwhf (? '0|jlf^ill<l <P|(.51^ Sl^ll^vs ^ I S'8> 

t^ilcw »ih <p's? 





• 'Sppf?. <P<1(.'© ’tt^; 

• ^«1lPi'i3w'g PiR«t, ^)|<il(.ei«i'S 'SH^ <p<i(.'s (£1^ cs# 

• >£|^ 2|«|«8t^||^| I 


<# 


c^sn?Tr m\ ^ ^ 




^^5jt*1lf5|i5^ 4|s^ 

(^) (’«r) ’lTl^HK«l*f^ (’f) t^j^f-^tJMsf a|®f^ I 

4JMIi5l'Bwn Wm, ^iTRrtm 'Q 1^ aH^ ^ csrf^ 


Pi9«r«H^ »£Rr (.»(ltf ^(‘jMlPi'Sjh W(.«w Tin 

(?r <pjM|Pi' 5 <i'©c«iIc<p PiI 5 «t <P<ic'a rw ^lT*llPiUjh ^p^HiSKsi' Ci, C2, C3 

... Cn^ cs#^*llf>i'ijj|«i Ct 

^= 7 ^+ 7 ^ +.+ 7 ^ ^* 1 '® I 

Ct '--I ^2 Cn 


^ C^lc*il ^c®il 






15#sf, ’ijNiW'l 'Q sicm 


Cl 



4 l l ^ | p|i?w^ ^^mniFCsr Cl ( 2 [XF, lOOV) «iRlC 2 ( 8 ^F, lOOV) 

'»|WH CsrfS' <PjMlPl^j|«1 ^'s 



ffer s 


PtQet •^|R»c !5 CsrfB’'^*llPl' 5 jN 7 ^ = 7 ^+ 77 " 

Ct Ui C 2 

1 1 1 

^'’ Ct 2 8 

J_ 4 + 1 

Ct " 8 

5 G = 8 .. = 

1.6nF 

?r,Ct=| 

H)ltihl*i -sH^ ‘iRT wltf ^PiMlPiwh -Tjn 
■jjvrtiiFcsr 

Cl, C 2 , C 3 .^ ^ui<i C 5 # Ct <£(^ vi*i 

Ct = Cl + C 2 + C 3 +.+ Cn ’iw I 

Bwi ’IJMI* 1|*1 time'll R(.®il o 





C.WIW41 ij. 


^br 



Cl ( 7 nF, 200 V) ‘^^€2 ( 10 ^lF, 300 V) '^tW^T *URrW®I 
^(.<il'»1 ^(.»j witf ^pjHIPiwjH «p'o 


o 

Ct ” ? 


? 


C| = 7pF, 200V 


fB3T S 

^I^1®TR CSfi^ '^sjI’IIPi'SjH Ct 


C2 = 10)iF, 300V 


= Cl + C2 


= (7 + 10) n F 

= IT^iF (^) 

^jMlPl’Bwn osHi^cgl^ 

CT t'olc^'st ’i*!'® ^I'st 'o|(.^ (,'©lc^@f wfI5<, I 

^rMlPl' 5 wn ‘ilt; (.'©Ic^et ct 1 ^?CT ^CT% 'al^ V ^ 1 ^ 2FPK I "SICT 

f>riW 4 |*Pr^ 31 ^ C'olt^'Sf ctI^Vi, V2 V3 C'oH^'St 

ctI^ Vt CTf& ctI^- 
Vt=Vi+V2 + V 3 


<if^ ^ ^’*U^ PiR(.®t <ilR»'©(,®il ^jRI®il(.®i *('8’ ^lc<p 

^sCT, ^otCT^ PiQ«r ’iJl^lhM I 

«CTr ^ Cl, C2 C3C2 C3 ’tri^i^R^r Ci PiRcst 



f63f s PiR«r 



PlRst, <lTt?1^eTeT 'Q SfllfrM’ 


(.ailtf <PjMlP|'5jh <p^ 


300nF 



lOOuF lOOuF lOOjiF 


C 3 .C 4 'Q C 5 I 

C 345 = C 3 + C 4 + C 5 

= 100 + 100+100 
= 300 

C 345 Cl's 1 


^ — = —+ —+— 
^'’Ct Cl C2^C345 

— = — + — + — 
Ct 300 300 300 

^ X _ 1 + 1 + 1 

Ct “ 300 

— =^-= — 

Ct 300 100 

% Ct= 100 ^F (^) 


Wlf>li5w<l t'olt^sr '8 ^ I 



vSO 






^5(%^1^2t*f 

> I ■^'^lPi'5'Si ■#!■? 
ill 

'll I ^sjt^iipi'ij^ <p^ 2(^1^ '^? 

8 I ^tTRiFiFr ‘Spi^ ifiiT csrfS' ^sjt^iPi'Sjiwi f^«fei?r ^ c«t^ i 
(t I PiRet fipPr?, CSffg' ■^<^|p'5j|v| Riftii-si ^ CeT^r I 


^i^«nsr 

^ I Ri»ifi> Ci,C2 PR®t c<i^ I 

vs I t%5#^^5lMlPf5?r Cl, C 2 C 3 ’tjRI® 1 l«l (7KN3 1 

8 I <i«ic« #!■ 

i I ■siH’ ^r^rtiJKsr Ci (2^F, loov) C 2 (Smf, loov) Elen'S PR®? 

^C<ll’f <P<I(.«1 '^^ttPfSjt^ <P'® RC<1? 

^ I ^’TtPrS^r Cl (7nF, 200V) C 2 (lOuF, 300V) 'oIon'S! ^RPH '^^lo'n 

(?ff^ <pjMlPoj|'n n^'s Ron? 

'S I Poji|51 ■nlRnJ c^tw csif& '^^tlPfSjt^I 


300nF 300^F 


1—II—II—1 



^ c, 

C4_ 

<^5_. 

0 - 

0 lOOuF 

lOO^iF 

lOO^iF 




‘fl *11^ t*IW '^\M<\- 

• ^Sblsw^i sH^ ■>lM(.«ti <P<1C'0 <11^; 

• '^'»I5w 51 PlRst, <iTt^tW®T 'Q 'S|®pR <P«C'o ^HiR" (£1'^ CsrfS" ^’0|<p5jh 

• ^'o|5w 51 aff^ (£!?[ $lc<il®t^K'®l <P5ic'® <Tt^ i 


2|c?jl'8f*iw)c< i£i<p|f^^ ^'al55ic<p '£|<pfI5 t'^'jjRxp ^iR^cS ^?,c*(l’1 ^pistw ^®il ^ 

i I 15|%faH^ 

^ I ®IjNHM 'SH^ 

vsi ^l%f-*lj|<lHM I 


1^; 

'£i»)*i'olw sj*f*t^Rr **11^ CT, spjfsr R’®i5<i-'£i?r ct t^pk'ii kII'® R'oln 
W wkHl i£|<pafk'a<i «fk^, Rvol*) ^'olS<i-i£Rr^^ni4l'af!> 

^’®l<p'iJw<l CT (.<MC*ll 2|tM «fk^ <£1^ i£|«tW ASIC'S «fk^, ^ ^PT ^£1 
^wli-g -iq?" PiRist i 

I-'T^nnri-, 

Lj 

Lt La 3 

? V 

La. 

I-dUifljL^- 


fiarj15riwaH*ll 









W R'alS^i©'^ PiRe? 'Sjspf?, 'WT ^'®|<p‘5jH '?p||i4i»(.»i Li, L 2 , L 3 

(.^•iRi ^'ojIP 4 ^ 'Sj®Pf?,-iil^ c.»f|u ^'cjISjH Lt'?5®T, 

Lt = Ll + L2 + L3 +.+ Ln I 

PiRw 'H'y.sH *^\ ^(."il I »(h'^^HaRST Li 

(lOH, SOniA), Li (15H, 25inA) L3 (20H, 50mA) I 

CPRIt^, (lOH, 50mA), L2 (15H, 25mA) 4?^ L3 (20H, 50mA) 

'fltiR, cs# ^'i!j|&j|»i PiRtet 
Lt= Li + L2 + L3 
= 10H+ 15H + 20H 
= 45H 

>l<ti||i3 ^^iSjh 45H. 

Hjluhh 

<PC?I<p1w ^®18<I 4a|1'»lw ^ W, 4^5811^ 4<pfi> <pai1 ’IwtAJ 4^ 

5i^'C5Ti^ va|.^j 4<pn> <paii 'sKc.«i 4 


Lt 



IB(fl 0 '^iRPS 

^•rk-siH : hjNHIw 4Rr tadlJ 

^'O 

*inl ^1^, Li L 2 ^'®lSn *l?r'^Rr ®lj|i^l*ii(,'»i Ji!!,<i^'8» <pij| I 

»i;«nK csTfS" 




>llW 5 

^ *11^ C^IW 'ailV^I- 

• ^ tilT5l?r 'Q 'il'!>lwil ■^2Hl1% ^p^ltvs 

• '6 <^l^ai*llRl ^4*11 ^^ICi's 

• «^1•^^<^»N^I 'Q f^C<l»N<| ’fm; 

• mPBca^M '8 f^>viiPBcfi^iw5) a'-U ’tm i 


CT -^iR^ 'a(|v5i5’jy &ei(« R'05 i R»'8 PTsif^ f^^?r ?sc?r 

'sl(.<p «pR(.»i*Hh <i(.®i I (£|Ji<i (.<p|(.»il Feedback Pl*j»ll*1 

^\ 

^ «iNir 'Q «i|Vb|WH 4I<«I‘-1|R|: 

(Adder) 

CT ®if^<p •^lR^ij5<i -^Kk*!) <ilR*ilR ^’sljBr <P5il '5^, 'o|(.<p 'aijlvsiti 

<i(.®i I I ^PfT- 

i) '=>lj|'»h ^) ^ 'a(3l'»l51 I 

^^^jl\5i?r 

CT 'aijl'»l^i 'ii'^ R05$i ij^fU ^'*ui?r (.<il’1«p®i <p<il *il?i, 'ok^ 

'aijl'ul^l I (?lT*f <P5lh 'St*13 ohfw '0|<l'?J,l I 

i) 0 + 0 = 0 ii) 0 + 1 = 1 iii) 1+0 = 1 

iv) 1 + 1 = 10 

AND Gate 'Q X-OR Gate '4<pfi> '^l^’^TSTTOT^J^ I 





>84) 





A 

B 


HA 



Cany 




INPUT 

OUTPUT 

A 

B 

Carry 

Sum 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

1 

0 


5; (3Bft*r I 

Sjm <flW^ Carry bmj 5pHlH 

Sum = A + B 
Carry = AB 

ffi 'ai'bjm 

OT '8ui»l<i 'iiRW»<i *(l^c*i Rd»fl i^IC R'C*! 

•M1 'wtw ^ 'fl|j1'bi4 I ^r*t=r i*i 4|R4 RcBfl ww^*! R4?i 4<w 

«IM»I Ij^l5 Rl3 CTW4CSr^ WlWl 41lifl RcSfl ^ilpir will 4<C« I 

liRt nHJlS 'a||®5»lt <ttC4 1 tflfffl* Sum 
Carry. 1^ ai^tC ?f«i 'oijIwIh ^t*il 




































iSb- taMlw»i ^ 

^1^ 'oulwlfl (i|^15 ^*1 'qilvtln <^eQ <Mil ^ I RcUfl ^ 'aul'bH Rtb 

OT«IIWl ^C*11 I 


Smn 


Cany 




Sr'S Cn'fl^ iI®ISH S 

Sn = An + Bn + Cn-i 

Cn = An Bn + An Cn-1 + Bn Cn-1 




INPUT 

OUTPUT 

A 

B 

c 

Carry 

Sum 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

0 

1 

1 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 


t5R*l! ^*1 'aohln 





































^8iti 


^1<|» 'S ^ 

^l«P '»! 1^1^51 

c*r ^iRpcS^i RtiJ^i R(.?il’j<p«i 1^'*% ^<il 'oio^ 

I A.I*!’ IS ^l(.»isi Rtiilc-’l^i <p<il (.*10'® ^lc<i I til 

•*ilR^ ^®i'Oo ^,1^ t£|'a|o5i5i *1'®^, '®c^ ^tT'^Nl RO»il tf| t>i|l^otf AND C^fB" ti|?r ^•I’iou 
tiMB’ NOT C^fB *ij*i^|$i ^^5?rr 1 til'^sIB X-OR C’lB, AND C^fB ti|'?r '*i»|t«o«i 

i£i -/iiRiij I X-OR c’loB^i *p)et Ro?il’l«p«i Bs1%'^<iT tiw. AND c^tB tii?r'^slw ifRr 
BO (Borrow) '2®fB *mI I I^oo OT*llo*ll ^c®il 8 





A 

B 

Difference 

Borrow 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

0 

1 

1 

0 

0 


fSar (5R*i 


^*1 

ij^jB ^|*p 'Q OR o’ioBti >iKlo<ij t£i<pfB t'®!^ *p^il 

11£|^ 'j^iRsB R(,«i RoB^j Roilhl*?®! R'’fii *P5(I I Pioisj tii^sfB'^pr'^fl^lW 
^^,’^•1 ^0^1 ^<il ^o«il o 



ti|’«rt??r 13^ AND (?|B, ^IB NOT C»jB, X-OR C# tiRsfB OR C^ttB^T 
^scir t£i^ ■>ii<i 3 iB<i ^ ^ i t£i^ a 'q b t£i?r 

*il^lo<ij c't'QTTf'^ I tii^ *ilI^o5$i5?*r (BR®i Soa<'^5?rr r(.®iI s 








A 

B 

Wi 

D 

Wo 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

0 

1 

0 

1 

0 

1 

1 

0 

1 

1 

0 

0 

0 

1 

1 

1 

0 

1 


(£|-1C4|Vb|4 >S %(i^\^\ii 


(Encoder) 

liHwlysM 

\s(f& iflPPT 'iRm* tvttPiCT*! 

^C?T I i^ >si*iw1vttlCT<i (m OT^HC^IT^JOTT I c5Rt*m ^\^}W 

wl^lcfli ^m\ 


Ao 

Ai 

A: 


4' 

4' 



Oo 

Oi 

02 


f8assSTibiiMp|-«il|i| CTW^1^<iHwnB!?r 


m»|«(KN « ^ uJRcfi^ 'sftW t^iwlvsknn 'S»l<r«IHlR 

lewis' ui'n^lwlwn Ini i ^^IwiH*i w»l^wn *(h>M wWlwl 

^C»IT 








Ao 

Ai 

Az 


At 


+ 


Oo 

Oi 


02 


flam ?viitl«m>i-aitl*i tHw upCTWi 

AD-A7 *l4» X'l’l'itfl 0-7 *r^b'1& c»Pic»i*i Xi^d» 

al^tH ^1 ^ I 'Bllfl CT'afll 00-02 •rtw 1 

A0=1, a# W CBPiPWO W wmiwl l vsHSB^^ = 000 
«ihh, A3=1, -alsl L»Pit*i*I 3 w wNkil ^‘Lkc^ I ’oda'S^ = 011 
A0-A7 ’l^'* «mj 00-02 'ailSD*[cOir{t ttR*i ^c«il I 


INPUT 

c 

)UTPUT 

AD 

AI 

A2 

A3 

A4 

A5 

A6 

A7 

02 

01 

00 

1 

0 

0 

0 

m 

0 

0 

HiH 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

m 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 


Rtpn fSoq 'o(Sh iHtT tuitTlwIwm wHItil ^wl I <*l ■s'^tw b’1ft'TS,*i'^l» 

(iRt, 'sfl» '8ii£G'^ '®ilc^ I «i'vll! ^«i •ife^’^Tl^ 1 ^1 

OR Gate »H^Wi ^ *»H I '^R^ 


00 = A1 +A3 + A5 + A7 
01 =A2+A3 + A6 + A7 
00 = A4+A5 + A6 + A7 










































unc^kln 


(Decoder) 

unwIwlMm RH?1*» ^(PTf I^w'l'slii I <ir*Fr tflT ^WPW'lliW ^ 

*re*lifir »i’('8nj cBPttspT "^bt i 1^ lai^ licelwlwn 3W 1Sar cprtl5*ft 

I ^Ifl el4i)^|p||t dJRvw *iWwj ^4 hI e^l ^ i 



ffeir ! ji^ iwi 




































V.'O 

’IIS'S I erKHc^l^l ^lai^Oil ii|'^ 

]?HM<| C.>lfii«l»'!!>|5<l liR?. ^WII?T ifR# 

I f®*#- C5|fw®t^ ^ i5i%{|5r c^ ^ ^ I 

^rc*o?r (^btrt ^’fi'5®ir i c^ i ^R^FT'ilTr 



^[<*1^ C^ ^R'I»l<i <£1^ C^ <pk»i^(.5iii 'Ll?I’lBt-'t'Si 

2®^'^ I iil*l^<fl*TJ?Rf^F5C3?r ' 0 (,Jil»i<p'»|S'!i (.01 ill's! C?|^^vs 1^'G|f^»il«i c^ 
^ I ^j^'of ^-(.oisilsi C®t^^ CT I>lf?*i|oi ^sT ^sil 'ok^ 

Jinieri'Hii <^!\.(m\^ csk^ (?r iJifSf-ih 

^^sifi>(,<p <!pk®iS<i <i®il '5^ I 







8^ 




NPN -^Iw^ «|^S|«(1R g 



npn^HBt’^^iw ’'sr^tlJifS' <p<i|5) <p«iliil'^ <ll?ll>l 4^ <?I(.«i851 

'®fk*i<.*i I^'sh ^t?rR si»Th <p^ii ^<1, 

4^ c^'^p® c^ rR'5Iw a|c^ i (t7o 

^(.«i<Rii'i'£|^H <pw 4^^1%5!>4-% R(."i<wi'i <p|(."i8<i c^wk?^ con <pw <pI(."isw a|5^ 
I 4olc<i ^R'51'S) ^c's <plcnsw <piw^ al<iK i>®i(.'® i 


PNP -^iw^ a|^s|«llR 8 



cnn *Stk’*tI^ Roln ^|?||31 StWH nml ^ I 4^11^ a^CillCi’l^l <P(.®1 ^(.o (Sj®r 

ww a|(.n*f 4^ W'^i R.t'o ^(.»i<Rji*i a|tn"f <pw i cntn^i 'ailiion ^ai ncn 

(t% <PW 4^^l1%fe<f% (.^l®l <p|(.«iS'Sl C^Wk?*PT e'en <PW <p|(.®i5w SjC^ 

I 4«k^ ^(.'s <plc«i8w <pltsi^ aRt^ i>«i(.'» «ltt^ I 



PNP SKt^ 






'S 


8v9 


PNP NPN*(t<rHl'C’Vj 'o(lt»ili>«il ^1 8 


■Pr. 


5HBt'>i55j tvsR <^\ I 


I PNP c^ ^ I 

C^ 'S oMwSw •l>IW'i3 2Rlf^ 

■ 5^1 


o I Wt'lIU'* ^fwijlw « I 

st» ^ 


‘iR.'Pr. ^ 


1 ^ <ii^ 


t'oR <p<il I 


NPN t|i#^ c^ 

^ 


wc^iIU'to (2t^?rM ^r ^ I 


8 I (3>m 8 I 

^ I 


(t I sf^t^ (t I 




2j^sl<P 

--- 









Pf-i£i^T erKHt'i R'sK <ilnh (Tf'sTTf *(lRc*ilRf5 ■5t'^ 'sr*rr 

Ptcii C*r <p|c.'9'tJ fil'^il^'® '®lt^ Ptc.^'Bt -^IwnJ *^c®i I 

5llf^3iSw<l f^c^pet <?lw^ 2|<i|f^\s ^jPT ^ot*W5t ^ I 

wMs^ (?rc« <iit?r I 


V.S WSTTl^ 'S ^lilM: 

w «lQiHilii cvslt-^st slc5iW^ ^ ^ 








88 









'5.1c^ 'oilR»t»i«i ^po^ii? 


8 1^^^prtft2W^ 'Q ^? 
(t I PNP '8 NPNI 
'!j I Rpi'5N, C^ '8 «p|(.eii<l '^? 

°i I C^Wt¥? 

b-11®i(.<P'8t «i»lwn5 


i iSi5#^?:^^#fipi^csTsri 

I ShMwo I 

«I npnShMw<i 4iw^ I 

8 I PNPJSHfStJiJM^I <>|W-^ I 


^ I PNP '8 NPN I 



w^r«ut?r 





I TI^tT- 

(i) I 

(ii) I 

(iii) I 





PNP 


ffezr 


NPN 










CeTt^ Vcc ‘il^Vcc/RL = 

t<l^|(.*1 VcE X 'a|^ C^ Y 'ait^ Isle'S 'S|^*1 <P<ll ^ I f«Pl l.*ll'b ®iIR'1 

5Hf®f3^C5? lil'SR' eTl^ ^ I^T’HTtlsr Ic VcB 


*tca^ 

'£^f5Jfgr (^ (?Tt^ 4ii^-^c<}» (?r c^ (?r 
Q I R^S’froZRT'SItWr^’Itt?!!^ C.>1'^lwl 



^.8 'SOT^pi^lt: 





C<l^ <PlC«lS51 <p| I ^5 P^I^Ie = Ib + Ic I <p|(.5](.^^ Pi^ <PW 

(^ I C^ C^\(M <plw^ <PW 




%?r 1 ^wr ^ ^ ^ 

Nii4l*if^^<J '®i®p*H ■>i|R^ ^'®R <p<ii ^c®il 8 



Trats# wt^»n?T ^ ^5ri^’jc& «i (iit 

^ ^ (ON) ^3R^ <11^^ ^ I 



fSsf g ^nf^ 

a ^ p v£|^ 

^rsi^rwtf^, a= p=^ 

’ AIe AIb 

.'. Ie + Ib + Ic 

AIe = AIb + Ale 

’ Ale Ale 
^ AIe AIb Ale 
^ ’ AIc“ Ale"*" Ale 

^, —^ = -^ + -^ [S'Oil ^^|<P<l''f <PW] 

’ Ale Ale Ale 

AIe AIb Ale 

■^,- = 1 + 7 [a '8 B 'i|?‘'SfEr <lPlCil] 

’ a p 1 '■ ^ 

%-=l+i 

’ a p 
’ a p 

a (1 + p) = p .•. a = j ^ p [1^0*% I 







^ I ^•I’iciS ^ *I5](.»1<1 <^lf(lPlK, <P<ll ^? 

VS I RK.<P«t •q>|(.HV '^? 

a I C'Tt^'Tl^'^? 

'b I '^? 

I ^pwlftlvs <)l?l|51 <p|c,<p <1C.«1? 

V I ^1^1^ <p|c,<p ^K.'n? 
c& I a <plc,<p ^K.'n? 

10 I p <P|(.<P 

11 I y '^51^^'^? 



i I ShMw^i <ii>Rf5i>»iiw*t5T^ w Sim '6 

^ I (7r*ttQ I 

vs I (7f«tt^ I 

8 I <P»(*1 <p|(.®i 551 ^(.<ll'»j Watt'S I 

(? I ^ I 


fit?r 

i I jahf^'»vw5] C«Tt^ 'aik'niMi i 

vs I <pl4^HlPi ^4^1 I 

8 I a '9 P l^^Ttl <^51 I 



w^5wl?r 

(FET) 'S 

_ (MOSFET) 

• fS’ (£|^ «|<p|tit'9i <p<ic'o ^TlM; 

• m. 1^ «vi«nwi? 

• <i|^. 1^ 'S »|Jiw'5 (£|?r ^5i(.'o 

• ai-'iwu <ij'8» optic's 

• SISIWU 'il?' S|<p|<lt'On <P«IC'® * 11 ^ I 


FET-ifl^ ^ 'TfsT ^c*il Field effect Transistor. iil1^ R>*l ‘i|<pf5 

r»'o|^'»i, <il(.'® ^ fiRt^ '^Nl <p1(.<i^ 2|^I^ I ‘i|f5‘ 

^SPic.’dhh f«'o|^'>i I (ii'C®' <p|w^ ai^ Pifiaj-l 

SHMw ^t*1<w3d C^K^RT 8Rt^ '5^, ^ tw 

tir«pt ShMi) ^amr c^ c?r c^m st^ 

FET-c^ ^SPic^tKt^ Rj'»R'>i I 

(ii<p^il> (£iir sj'sl^p o 








ftar 8 N FET al^ 


ISar 8 P ?JlI!(=r FET 






(FET) 'Q »J31Wl3 (MOSFET) 




(£1^. ; 

lilTF^ CiilPlR'tohj 8 


f 


FET 

—I— 


'} 


JFET 

± 


i } 


f 


MOSFET 

_I_ 


N-Channel P-Channel DE MOSFET 
JFET JFET I_I_I 

I t 


} 

E-only MOSFET 


N-Channel P-Channel N-Channel 
DE MOSFET DE MOSFET E-only MOSFET 


T 

P-Channel 
E-only MOSFET 


(flRT ^IfilPlK, <fl!^ 

i£|^ %5lt7r, ■*!! aKt^ 

I artc3?r’srfwr^’i^^ i 

Rc& P- ojlc*i®i ^liilPi?, <p|c'Siv a|^K^(.®il 8 



fgarsFET >n<r^i?n15r^ 


C'fS'W^^Ttt^ CSS^'Q C5Tl^ (.'o|c^C®t<l R'o|4 CT^llT I C’f^ 

'S C>rt^ c.'olc'^'st ^ '8 (.'olc.'^'st ^ ^5^ (35^ <p|wA5'Q 

’^^5^ I 'aiMI^I 'S 'RC«1<Wa»1'>1\5, 

OTpf ^(.'o I^t<p ®i<iif^'s ^(.<11 <pc.®i <pi(.<i*v i>ji(.‘i(.®m 'srr*rrOT ^c.'o oti^ 

R(.«P 2|<lll^'0 I 


io.vs «£1^. t. # « >|>1Wl3 : 

C5C?r FET-'i|^ 

^ I *?J|R4||<1 S|<(ICR'S! I^'OS!^®1 I 

vs I Rf^C«^ I 

8 I (£|^ •icsi'sr I 

(t I <p1csic^ c^^’lc'il c'olc^st ^Ttsn^ ‘lit’! ^ I 

^ I Rjsivsl I 






^0.8 # >6 : 

R^PiR's R)'o|^''t R”» ^5il Rtii ^lt<p o 

(^) <11*^151 'aillwf^*M^I<l 
(’*f) (?F^ 1*1^ 'aiPi(.«i'5'Si 
(’t) 

(^) <p<iI ^ I 


JFET MOSFET-'^I?' 'sr*lJ<p|<l ^(.'il S 


JFET 

MOSFET 

ii (£| sRsRr 

<p(,<i 1 

i 1 (£1 s|^i?r%5l^ 

I 

^ 1 JFET ^s^lT 1 

^l MOSFET I 

o 1 c«f& p 'smr 

^rtt ^I^'o I 

'S I C5f5-1^ CSfBH ^1^ 

’Ifl^ 1 

8 1 C’fB' '8iK*j(.»l «P3MlPlW3l'»l 
■^5c?r^ 1 

1 


(Mosfet)-'fl^ Mosfet = Metal oxide semiconductor field 

effect transistor. 

-(<1^ T5|^-'a|^|^(.v»'Si ;<1'^ ’fnSSTT (JfSW 

^rr c’f^ wiww^i "siw <wi’iif>ii3<i ^ w i c# 1^ 

5,(.«p5 (igfet) ^ I 


CsrSK '41^1^^ C5lfw$1^ fw t!?pt ^?5wr WSIWIS ^ | 




jcJTPf 


Iwpf 

8 f^-[>jlc,i«i 'SPTC^ 





(FET) « (MOSFET) (M 


(Zif®tf^^ s 

MOSFET 

i -'- } 

DE MOSFET E-only MOSFET 

I * } ^ ^ } 

P-Channel N-Channel P-Channel N-Channel 

DE MOSFET DE MOSFET DE MOSFET DE MOSFET 




^ 1 


1 <prH'5'5|^i 1 

^ 1 

CJpSt f»pF& 'OipK.ei'Sw 1 

8 1 <prH'5'5|« 1 

<t 1 


'b 1 t]^Pfi£i7r-(ii 1 

*1 1 

ob\L^'&t c?roT?f5c?r 1 

bf 1 Rt«s| X(.®i<W4Rs( -^IRjuJ 


at-nwa i£|^ CsfBW ^C*FS‘i£|^ 

I § C’fS', CTPf 'Q C5»T I wlc.'l'l "STO^ 'f&ir 

<pw ^c,®iI o 



8 ^ 



<f8 




N- wlc*ic®i^) <iNRc<p '4<pfi> ^spppf Riw ?rNT P- 

1?f®RR‘ I PlPl«P*1 T5l^-'a(^|^(.\!}<i aJ^eT^ I 

tJi^[pfs?r I <£\ c’l^ 3jiww<i 

^Jt*llPi^w<i ^C?r I o’loiJvs ^(.«p5 (IGFET) 

^ I 

2 i?HHrs^ 



I FET-Ifl^^^cs^l 
« I V|>ntpl5 (Mosfet)-iil^ 

8 I FET fvb'oR>1 ^ ^ C^? 

(f I ilJIWlJ "^v 

'is I (Mosfet)-ifl^ C5KI 

*\ I (l<p|c*il a|J1(.<PlJ ii|?‘ l>jlt»l«1 "SfK R»(.>n51 I^'O^ 

V I *i'’it<p^ ^'o a|^l<l? 



i I (£i«p^IiJ <p\s a|<ph? '8 ^ 

^ I i£|?‘ Sfft^-^151^ >a|^>i I 

'S I ^ I 

8 I I 

(t I JFET MOSFET ’tT<<l»j>l m i 

is I ^•i>^WC.l5vb C«f& FET C^? 

I W5FC5^St^(?Kf^ I 
V I >|Jiwc!i55i <u<irI'SI C«T«r I 


i I '^1?' cs|RR'»hf I 



<n ^^*ot?r *n^ c*tCT ^1^1- 

• 'a(jl»(Iil<l*ltll'Sl 'Q 'a(jl»lf^l^t<P*H <P51(.'© <11W; 

• wn>i^PFRrBr <p<i(.'® ^tbr; 

• (.«PRvi«£>«i wn^R»c<p*pT <]j'8» <p<ic's 

• C^, '6 <P»I*1 «p|(.«i 551 'a(^»| <^(,<1 <p|43^H|Pi <14*11 <P51(.'0 

• <l‘»l*1 C^, <P»1*1 Rpil5|<l '9 <P»I*1 <Pl(.«l5<l '0|j|>lI?l«Pl?ll<l 'a|jNlSlR»C<P"R «P3l5<l 'Q 

'ai|(.<nlt>il <i><ic'© I 


(?r 'mm ^ m ^ 

(.•i(.'»llw'» R»V!j<ij|<p <13<1^|51 <P5ll ^ I 2|4N I^v»<i)|<p I«(.'8t*ll(.<l*l(.*151 <PC,51 <l(.«1, 




c*r Pi’1*i3N(.<p <P5ii ^ 





o 

o 


> I IVllM 8 

(^) C'0|t4>€f 

’H^TTm 'mm c^R?Tm Rwhi ^ ^ 

C'S)|(.4>«t(.<i» <pul R?i, t'ok'^'st I 

(4) 



<l»lw^ ^5|j1^«p|?ll<l I 








(f'b 





’ft'QIlN (.«it'»®i(.<p <P5il 's|t<p ’fT'QIlM 


(^) Wf-<n 



(n) iyt^-'Pr^sum^pmrm 

(^) FPT->4'^ 


O I Pi'HW 'a|*l>IIW 8 

(^) ^5|f^ WNf^RTRl 

(’^r) ^ m ^sum^wm 

(5t) ^ ^£|■JF 


8 i-^sr^HiPiws 

(^) 'oijNfst^Rfl^ 

(’sr) ^l^’^’i^r^sun^^pPRrm 


<t I *ll(¥l5 'a|^»llS) 8 



I 


Pl'»H)l®1(.«P 'a|jl»(Iil<p|R <P5ll5l ifl<pfl> 'a(j|»(Iil«p|i||5l (.'^(.'St51 'a||'5u’^ 

*1^^ C^im ^TW SlQl.il 1/14 

^ I 












f5C3Rr "STNI^sT Wilt'll ^(.®ll 8 



ftar 8 <wi>ic4'!» 


ii.e R-C 'aiilVia^HillW^ ’^I4«IHII3| 

'aililPl '^^«1V!s Rt®ll ^jMlI^tf^l <pM‘® '0|jNf|i*p|i(l<I I t<|^ <pMPl-<i|?I 

vQ ■^KIc.«)J 2|ih ^1 ^ I RoJI 

fkara'^itwr R-C ^^sf^'siJlwf^V'lylM s 




1 'S Q2 <P5ll I 




5i^i!?g^ CW 1^ ^ sRitsT WI 









<t\r 


R-C 





^|j^8 


(i) *5^^ I 

(ii) ^ftCST I 

(iii) l^'^'Qi'al 'ai(.*i<p I 

(iv) 'o|R>'Q Pit's <p5il *||?I I 


(i) <pMPik, IwPiw '3|PP>til OTTTI 

(ii) Rn &^wPl Pl’l*lj|®lt<p '^1 Pistil tl4l I 


ii.'b 'b'l^Wl 

'0|j|»lIil<pklw^l C’^CBRT 'a(|«'i?’jiJt<? ’1ll<l'sT t'^t'sm visl^wB ^ 

11%^ vsi'^t’SlS <p|'^^ 




^^^5UlT^f?WTlBr ti'iJ'st R,c»ic<i 'xrR Q, 'Q Q 2 ^t«t^ I 

(£1^ V3|j|j)|^«p|^(|<| JllfisitG t^plwl <PJM1P|U5I ^ <PWR ^<iHR ^wl’f fipiR *P^ll 






(tii 


’ft'ormr c^iwm RwbHl ^ ^ t^rWT 

(.'»|(.^'8tc,<P (.'wither I cstc^w 

'3i3l»ilil<p|iil<i 'a(^*i <pw ^bl^slMlPi <i4hI R(.®1I o 



Qi C^ <2f*TK ^ ^ I ^ 
’rN3Tn^ RwhI ^ (,'«>ic^'Src<b 

'a(|v5u’jtf St^tR I 



<pw, 'ol(.<p ’tT'Q?rl?r '3ij|»ifsl<p|iiR ^c®i I Ryij 



ffe[ S IFt^ til ^Tlt^ «ijNlil<p|?il’a 




Coft^ R 2 if|^ 'SIFUOT 'ail' 5 ' 5 '^ ’ll'QlfT ^TRT I 

C5f5[mC5|^ 

'Q ^Tlt^ ^ I 

C.V!9p|C«5ei C’l^l <5Cei I i C^ = io (.V!Sp|C<iei | 

^ ^ ^ . ^srt^nf^ ’Thorrm 

.-. ’tN3?(ln C’l^ = iologio >- , ■- ,1 , _ C^ I 

c?pm 


: -^iwIdo ‘\o.«i% iii?r '>i>(h ^ c^ 


c^ <i1?t<r^ 


R,(.'^t.<i 11%;^ '^t*t^ 'aij|»iB<pliil<i ■^iR^ <*>l444®frf^ 

^■55®Tr 8 





«rn:^ 1 Smwrm Ti t>iW'6iN <m 
^tw Rsg- TR3 ^ I 


f^ o ^tpr 'oi)N(fl<p|?j|^i ''iIRm? 

TRi >si^ 'srrwr ^^Twr 

t¥ I Ti TR 2 'Q TR 3 


<^‘l'St <p<ic<i R»® 






(i) c^ I 

(ii) '^■»P'®I «lt*i<p C^Pt I 

(iii) ^2Pr-'Q^nr Ri)»(h **llc<p I 

(iv) '§si»il^'n<p ^ I 

(v) I 

St?|^lW 8 



^ I 

'SI wr*i^W¥i^ <pic<p <10*1? 

81 wr*rf?t^pM^^H^^? 

(f I C^ <ij<irI<i '^? 

'591 #!■? 

^ I vsi|^(.<l5 ■^SH«T ^siJtsjflt^FlTrt^ 

\r I C^Pl<5*1 C’l^ft’? 

{& i^'fcfrf^ea^m^? 

io I 
I 

HI 

H I 'a|j|»lIflI<PC'<P*H^? 

i8 I ^5|J1 ^»p 1?||M R»v!9<lj|4 ^ ^? 



i I 'aill»ll?l<Pl?lh <P'S 2t^1<r >i|'^'#l"#t? 

^ I <I»j|J1t<>Vb <1^^? 

v® I 'a|j|wf^*f>lilN I 

8 I R-C '8 ■#!■? 

<}■ I o'olc^er >8 "SIWI ’TNw^? 

'59 I t\ijf>IW«!l I 


2t?f 

i I R-C ■^^eivb 'a|jNlil<p|i)lw<l ^l*|S|®||Pt <f^f <P<1 I 

^ I Vbl^ws 'a|j|a<f|l<l»l?llw^l ^ I 

'0 I t'slt'^'iir ^Jl^ffi<p|?)lwg ‘q'f'il <p<i i 

8 I ■^T^ai'tl^r‘i'f*il <p<i i 





• ^ITl^»Pl^l<l <P<1(.v© ’ft^; 

• 'il?‘ 2|<p|<i(.'»i ^tBR; 


Pl’1*ij|®1 S|<l|c^<| 31»|?| V||(.«^ ■>^1^ (>|vj»|j|er| <p|(.»ig<] <p|c<l^ i£|'^ ^|C*1 <P|C®18<1 

^SRl^rilWTrm ^HRiC.lJ ^ ^ 

wrsrflt^Rfi^ <ii?iif5i?. I 

<lliilPis^w^i 'aijl»if^<p|«il^i aW^ I ’^pTt s 

i I f^sivs •<|^Jlf>l^^5|Xt^»l*l?ll<l I 

M) I vg cwr^trrt^ix wt^rfit^tirt^ i 






^1 'aiiNUlBScVs til 

Pi’Hjk®i<i «t'i3 'ai|v5u’j[(.'iJ £|<i|R'o <pw I 360 

3Sfs^ '5rl'3'i>';f& I5i'HJi®f I 

^1 '^^((.ix.ii I 

V8I >|<Hb« 4JI I 

8 I <1tQ?rr^ 'aijNlil«Pt<P“l*1 C5f*t'Q?r "STK I 
I I 


^- 

i I sFK-'fl wmflwimr 
^ I ipi^-R wNfswm?' 

«I a*Pr-1^ wN?f^t?rRi 
8 iiFfr-tiil^wl^if^lirm 


i^.'O IPt^-1^ 

360 REJii 'sr«ij^ 'a(i\5'5’^ Pi'>i«iji'i ’iTflirr "^rnr i ^ c®r*rt^^ 

o 

o 


Ic 



IBars '9|j|»ilsnmiw 


^8 




IFK-^ ^Tl^«p|ill<l <lJ<lRh ^1 IFt^-1^ 




'a(3i»ilii<pi<<ic,5i^i CT^i?‘’5Tt’’tw5i^^t?‘Si^RRrsn<r Ti ^ (ii^^si?r (,>^(.<p'®iI5 

5|5rt®F5?^C?Rr (.<l'»l ’»llR»u5 ^l^lh '9 c'slt.^et | '0||v5'i5^5l»i<P<l»lh 

T2-‘ii^ sn^^nft (71^ -m ^ <?^ ^rtai^ 

t'olc.^sf Vcc^IWI T 2 (.'^(,<p'®|R5i ^TIW ®i|Sva PH^I^i 

gfsf^sr l^rsHK, ®it®t?r Ti ->^ 1 ^ (Tfc^s^tte ^sitOT 1 m 

|;jf9pj5^fij^^j^-»ll^c<pcei A SJI^ ♦ItejnJ'o 'Q B fift^ tic’lfU'o ^ii | WT QiJ?hf«t'>i5$i 

?5iw^5?i^?T Q 2 I '4ii<ii5i ^'?r'^-'^iR(.<p(."t a an^ 's b 

sfl^ <i(.<ss?fi7'» '5^TI1?r Qi «II<P(.<1 R»8 Q 2 ‘Pi'st I (TT (.<p|(.*il *(^(.'8 

'Q(,ii'«> R(.'»i(.<i (7rtW(2iwR^sc?r I 

iFt^i^-^i3i>(flt^mm 

IFTr 15r-Na(jhf^«p|?il<s| ^ '^I^(.<P(.«1<1 ^ '03jNf^<PlR 

<pw I ^ I&wi<i *ihi(.») r(.«iI- 





'Js(f 



tile's (?H eie’ll^'o ^i«p-»ilRe<i»«i iil'^‘»le'Sfl^'» 

«ttt^ I 



(’f) 4 'a|)NS<Pllj|u '^HhH'S wRi'S S’^WpIt'S «Ptll ^ lil^'aiRj'Q 

l^(.?(f»tC'S <lj<|^|'51 <P5l|‘5^r^ I 

Or) 1^ 'aijNf^rb^3vb>|*M^ Pl'HjlW^l 'SfHj 4<ll i 

fiRSl’Ms 






TrtTT-fM I 

I wr5rf?PPl?rfc^ \aii5u^ PpRjI^IU c^ 

^ I spM- 1^^5|JT5lf|r^pt¥l^ (•<pMlii <p^l 


^ I C®T^ I 

^ 13 ^-f^ ^sijl^^rfsWrrl^ f^spi^ I 






‘il *117 'a||>l^l- 

• R»^<1J|<P i£[K 2i<p|<ic'»l <P'SIC'S 

• 1^V!5<1J|<P i£l^ 2|till'8t^?l'oi <P<){.'o 

• *tfif1^ 1w <IIIC«)>5l 'Q “W; 

• (.•iC’lfU'® tw <I)I(.<P51 'Q <P<lC'o ‘'ftM I 


CT ’I'^I^c'® (.<pi(.»ii ■>iil¥(.'5<i 'oii^'s^ Pi’i*iji(.«iii 2i^?rr^ 

f^\!}<]ji<p I 



frof 

(TTW I lilt 'S 

f«i»y}<jj|<p Jiai’iK.fl I 







sternal 


^©IC^ ‘slc'8fIU'» f^pva^ljl^p I 



f6ars •it'stHS'o R>«^)1<p 


loiq ’IcedU'oR’VB^jl^p I ^tetlD'o R»va^3|<p -nlRpJ 

!^MJl<l»1¥Nn«1C<)» 180“ (?P^1^^|J 4W I 










'J\ 




(^) WTO 
('*0 wl^ 
(’t) wi^ 
(^) wi^ 
(®) wl^ 






^(.'StfU'O (.K.’lIw'O R»V!9«13I(.<P<1 'Sk*0‘ '0 ||(.®iIdiI wit^5^ 8 

i I W*R<Sf i I WCVlIU^b 1^’’#^ (?rosf 

_ fyr»t^|gfafTfRwrr^i _ 

■*!% 4'^ ^ <£i^ >51^ 

^1 ’tl¥l 

v!) I '0||Pl(.®1*H ^ I 'S I 'a|Pl(.®1"H '^K.’llS'S ^ ^ I 


Pifiet g 




R'vs^ul^p 

7rf^‘ 









^ I tlC’inJ'o f^pvs^ul-qi 

VO I ’It'srHJ'o R»v!9<ij|<p ■^? 



^ I ^c’pc’t ^ 4 *il <p<i I 

I ^t'SStlU'O R*\!J^j|^ ^4 hI <P5I I 

'S I C.»1t’lR>'0 '3T?5^‘^ «i4hI 'W I 



(t I I<p^<qji<p <p'o sf^t^ 'Q '^? 

•h I <>|c'S5tn>'» r<pv»<ijl(.<p<] "SIWT ’IT^Nt'^'^? 


ansf 

i I I<p's<iji<p '^iR^(,'5$i ^4 hI I 

I RI«si f^v!9<i)i(.<p^i (?r«ri 



*tt^ C*t« 'a||v|^|- 

• 'a(pic®iw$i ^ ^ ^j'Q» <P$lt'® *I1?R'; 

• <PU(.'® *ri^; 

• 'aipiceiww^l 2|<Pl<l(.'On Stgl’fl' <P<1C,'S 

• »ilR»c5n <pnc'8 *11^ I 





fttSf 8 ^Picei'5w^^ 


'a|PlC«1W$l <P'^<P ^>|■»^»^j|e1 2|n£l»?||c<P 'JhPiC'tI'I I 'a(Pl(.«T‘PT'^^ ^ 

2R^ I '^- 

i I 'bjM 'a||3lc*l*|*i 


vbjM '8(l>lW*H 

c?r 'aiPi(.®iH»i 'ii?r 'aijNfsijj's ^rw ^iRr, 'si(.<p 'aiPt(.«i*K i 

'aiPl(.«1*H 'Q^?r»'*P^ OHtt^Tf^iPTT 8 











(TT^w'H «ii?'wiT^fli5^^ww'!^ncar ^ '5jc?r 1^ ^rtc^, 

I f&tar ii|<pn> 'a(l-T5JM‘ 'a(Pl(.«liG*HI 'flC^T© S 



i8.« 'a|p|(.»iuwn «i^|u(.'on : 

(^) R>to : 

i I ^5|1^ 6|»wic?iPi 

O I Glf^ tspwlwR 
8 I 'ailniJI 6pwlc?ll*l 

(^ R-L-C ^ tc n ?! 

i I L-C 

I R-C CT^ R^pU 'a|p|&«iu<l 
« I R-L 'aj%*fs?r 
8 I snM L-C 

(<t) «s(S||^t5H*< ; 

> I CWiTWWs 
^ I QhhJH 
« I «4lR<iJlPl 


cwlwei ^ 




(^) CSf-'oilStf l^I^c.'s 

i I IiJS»iV!9 CtfS' IT>««1 V!j 'a(p|(.ffiu$i 
^ I f5«»1V!J csl^ 'aihfUS'lvu 

'® I 'oiPicn'U^i 

8 I 9*1l(,4|*|5T'a|p|t*1i3<l 

<t I wMjh 'aiPltil'Bil 

i I f«i»v!j<i3l«p 'aiPit'n'iJ^i 

(^) '8(|R«1»WC4^ 

i I 'a|Pl(.«l'5<l 
^ I ?55 i^ 'aiPit'n'iJ^i 
vs I ipm 'a|p|t*1i3<) 

535^'® I^I^t'O 

i I 'Slci'l W|t?ItW 'aiPlC'l'iJ^l 



i I 'Qt^l'O 'aiPlC'l'U^l 
^ I 'QC?ro 'a|Pl(.«l'5<l 
'0 I ■^?l1?r 'S(.tl'» 'a(Pl(.eiW51 


'SlfSlwUw^ 4l'6t 

^ i£i^ ^w<WaRiil ^n1^, ^ C'wlt^st W w C'»lt^t®t 

I lilt; Pi’ll) k'n^i &^(.?(Ri <!»(.««? c«tc^ <pcfi«p (.»i’1lRl'i?8f 







'aiPlw'Bw^ 8 

(i) c^f^ >ilf¥d3 

(ii) 

(iii) jSi»iPi'5|« 

(iv) c.'»ihl'g RPi'olw 

(v) ^«ri^csif^ 

(vi) R'»l<P“fsT « ^ RISs!. wPIw 

(vii) '« I 

^8.8 i3j|? : 

c?r »ilR»i5 ^'olS^i ^rMlPi'5w5^ 'qpicn^ 

>(lt^W "BTt^ >flf^ I % 5 r ‘^ 1 '^ LC * 511 ^ >(|t^ «^i| 44 !|''flf 5 | 

^1 ^C«ll s 



^iIRv.u'si ’iw ^c*ilc^l<i »ihjw '^rMlPiU'jiiu '^tw ^ i <ij|'5lRn> 
^t'® '^Nl Rf^fi ^{.®i'S ^3 MIPi'5^i 1^ &|f^'® 'ai^'Sf^lii 5||^(.^ I 

'^ps' L *i|?‘ W 1^ s|<ilcR5j ^ I L ^ 

»£|^ I^)»n>|«t I Il|^ '51# 'Q Rjaiolcew wr ^ 




<^8 


tsrHlW'l 





^ I 'a(pK,«ltf<l '^? 
^ I •^II^ 


vS I 'aiPlC'lww (.<p|c.»ll *RJ^^ ^? 

8 I 'a(p|(.«l*PT'#|‘? 



^ I 'a|p|(,«1W(,<l<l <^^<P ^|?lW|i| '0|^»i ^s?r I 
I 'a(Pi(.®iw(,uu <M®t 1 ?s?r I 

VS I 'si^sts^ w c®r«r i 

8 I T5Jl*»r 'a|Pl(.«TPT '#t C^? 

(J- I 'aiPlC'TPT ^ c^? 

'b I 'SlfJlWlJW^I I 


^1 


I 










i£lt ^PlwiJw <(»jMlf>lli>« ^ ^ I ^ 

•^|R^5 ^lllWIW 'a|^*i <P«1 4l^a^HlPl o 


<£(^ NPN (Qi) C'alc^'StW (Slf^ 

^ iftm w RFC c^ ^ I Rb ^itwr 

c<i-^(.«p ^Rft^ W '5^ I >^1^ •^if^c.'S (S) ^ ^ ^5«T <plw'w fiRK 

i^lRlCi,. C 2 L 4?r Jil^lwj 'oiPi(.'n"R‘^ ^ I 

<il<i »ih Pi^RH '^iCR 0 

f = 7 -^^ I Ct = 


27r^CTL 









4*iP|i 3>I tiRT W8r >8 : 

^•inB csHw 8 

(i) f^'Si'©l I 

(ii) '<t?[F^s>r I 

(iii) tsp^CilRl t'SiaT»(jl»i (^^o?iRi^i '^»il*i I 

(iv) I 

s Q»*jh3|*i ^Pit,«ii3w< JHJjiRRiliJ >i<iti>tu ’®t??rri ’pW 

WCetHJH Qh?IW5( L, R I 

ie.'S 'siPlw'Gw^ : 

'sitsujc^ (j^ <P5il I 

C<p|?f|'u'St ^ I t£)^ ^5[f5f^5fBl?r ^'C»|<pfl7'0 (^\!S<|j|<p 







'Q ^|1?^ 'oiPi(.®i'5<i 




<£\^ i£i^ npn (Qi) <Mt*i5w TfTsnt 

^ ^ W^ RFC C5l?y ^ I Rb -sirnsr 

(.^310^ ^|?||31 ^»?lt ^ I (S) '3|*i ^*?lT ^0*1 ^Iwv sRI^ 

Li, L 2 Ql*3lJ|(.ei<l ^Kl<|j 'a|Pn«1"H^0^ I *<h 

>|^<)!i^l‘'1 S 

f = k Y ^I'iJsr I 


Ql^t»T ^I^IC^llJW^ S 

i I lS>^(.^lPl 3Vj|RPlII> I 
I Q ^ t^lulRifu *pj|%<i wl"! I 
'O I wMlPifU'# ^ I 

8 I C’1^(.*1<l "SIFT I 

iCf-.S ^Iwpl 'qpn.'ltffl 'a|^»1 'S : 

l|a<l^3llw PT 'aiPl(.«l'5<l '2^ ^(.^lO^, ^3^ '0|Pl(.ei'5<l ^ I 

^'oklu'o t<PVB<lj|<p <|J<l^\B ^ I 

'SlPlw'Bw^ 1^1^^ JJuH 

f — , ^ I 

2k\JCt (Li + L 2 ) 

vaiiSiw'Bw^ <|i|<«|‘tll^ 

'*||R»)>I<I<P ^l'3pl<l W 'a|p|(.ei'5^l '2^ R(.?l(.^, ^51^^ ^|i5% '0|Pl(.®l'5<l I 

^fl^'OlPlC.eiUW ^'»|<pfi>'» R»«<|j|<p <p$|| I (£1 <p1u ^I'iJ’Rl 'a|p|(.eil5w<l 

NPN (Qi) 

^ ^ w RFC c^ ^ I Rb 
yhf^3t5(.^i^i (,^'^(,<p <p<il ^ I ■'ilR^c.'iJ^i (S) <P<ll ^(.*1 <p|(.<i^ 2Rt^ 
^?iw Li, L2 ^rrMl1^f5<r Ct ^rt^lwi '3 iPi(.®i"H i ^rl?r vH 

^ f^isr ^51^1^ 8 

f =— ■ ^ 

ItvsJCt (Li + L 2 ) 


tenlw«i ^ 


<\\y 



^f3f% '«nPi(.«i'iJw<i t<iPl^)’>i^'^ '3il(.«ili>*ii g 

(^) 'teM I 

('*f) ^'alSw^i »iiR>i5c<p fUS’ej I 

(’t) '0||S^^ I 

(^) C?lf^ &^(.«|R|5I 2(^^5J%®f5?‘'5tM^tW^ 

g 'oiPi(.®i'5^i ■^*1^ W^nrr i 


i I Rl'iJPi 'oiPi(.«i' 5 <i ^? 

^ r 

'0 I '0|P|(.«1^5| 


CsK I 


8 I <p®il^ 'aiPi(,®i'5w^i &<w.iiPi c®r*r I 



^ I 'SlPlCslUw^l '0 «lj<5«t,l<l (^ I 


fij»f 

i I ^I'iJPl 'a|Pl(.ei'5w^l 4l^S|*1lPl I 

^ I «q>eiP|'5 'a|p|(.8i‘i5(,5j<q ^l^sIHlRl <^4*^1 ^51 I 

\!) I Qj.Ji5|ei 'a|p|(.ei'5(.«l^l I 






• wRj'S <l‘'f*il <Pil(.'» ’ft^R'; 

• C?lf^ 'Q^?r» «P5i(.« ^tt^; 

• c?l1w 'Q^?r» RR>f| <P<1(.'© 


i'b.i (3(t^ : 

c^f^ •q>f»lSfii(.<P*Rr <101 (.'O 1^ ^5tt?r C5^ (.<p|c.»il ^5VtT cst^ ^5^ i£|^ 

s}^ wn:^ c^wt¥ I csra^ ^ C5f^ "STTwr ^si^pnft 

'aijlI^'iN »il^lc<ij i>'$fn(:*p CRir I 

'a|JHCl5*^l5l >l|i^Hi|j W C^^vs 'Q13l« 4t^c^ "SimsT WhllWlt't^ ^ ^ 

I 



toff's <pRSRc<P“R^<9iI^(.'o ^9lT C2t^^?n?'^F0' CSj<]<p qai (£|'^Sj^®r•P51 |5i 
■Sf^lX i<i'^f&fift^ «ica^i filcjilsr*! I c<il’11c<il’t 
C^*R" I 






C8|?I^ W * C8tW W ^ Stf3RI1^ ’•t^ 

*<^(.®i"l^ s»(.?i 'oij|P5*il5i ^l'®l(.'^ OT?r I osRi^ »<i^(.iit»iwh, 

^ <£i^ vi^wi3<i c^, ^ <£i^ ’fmi?r wmfst^Fmm 

^Utf^^Tt?"'^lT*ITW ’lfS'® I 


^ aJI^ w 8 


C^»f5T ^ C2|f^ 


lBii(ga[«iamBBHBEHaKg^EEL«]MmEBiEi[igiy^^[iag<HPgareE^TasnE^ 


C8t1w 

^JlR?*il?l (Sf^ 
f^c5^, i£liliP'a|.lNfil«p|?||<l, ^ 


I»ijMw 1I5<> 'Q^TTff 8tfaRrt?r 

I?r ’ft'QTTt?' ^fJI^ ^vSRuJ^i »i»nj(.?i ’IIS'S I 


i'b.'S Cijf^ 'QOI^ : 

8 '^klwj ■»5I'»'<3 ‘i)?’ fijc^i'^^'® *l‘nc<p aivincsi*K <pw5hl^fi5< 
's|j|(.^*ih ^I'olw (.^(.yp OT'QTTt^ I 

c?if^ 8 >jKlwj C3^ c«l^^ cg|fw^w<iiUal>ij|^1wlI54 


Pl’HiN <PC5I '^I^l'Q?'■*i‘*t(.^ (.^Ic*ill^ (.'s|(.ei I 

i'b.8 c?if^ 'fiicv'tt >i"4!|i>lw^ RRiji ! 

C?lf^ RPi'ol^i (ii<)»Ii; ^(.«!i«wal^’si C#^, *ih 'q<il^'sa5hl^l!5s: 

C«f^ (SIR'S Pi’luh «pw ■*R"*lI^(.'o «PW I 







bri 


'ii’«fti?T ShfiliJM ^ RF ^ ^ rf 

n>'5*il(.<a<i *<hj(.*< I«u55w 'aik'^ i S'8> f>l^»1*ij|«l c^(.<p 'oiI«'8 Pi’j*ijisi 

RjciSS I ^ii^'oTo's f^ic!55^vs 'oif^j'S Pi’1»ijHfi> AF ^UT^rfsW^fBT 

mt ^ i ’ft'orn^r ^mn^ciRr 


snffsfWs 


i I <pi^v5f^(.^"i(.*i<i ^fi^r c^sK 5lW 'oihHj‘p? 
^ I ^5if^ c?r9 w? 

'O I 


vs I ij^osioiJvs <pj|Riih Pi’luh ^? 


sftf 

i I C^f^ <<>fi|'3RW-K ’f^ ^ I 



^iWT 5 fs(Tt?r 





• iHjj^c«1*K 'Q f^>»ISstcei"H 2|<p|<j(.'»n <P1)C'S ♦nw; 

• g|(.'SJ<P s|<>|5| »|^(,ei“1c*1<l Re'S 

• ^c®i<P(iiiI-'oijh1 c*ifL><p 'Scii'o R<i>s <p<i(.'s ^l?i<i; 

• C2t^TW»t^s[^ <p$|(,\s «t1^ I 




: (?r’srf*^J(.*< ^<=1 <P 5 ll Ril, volw R>»i^(.stR 

"SpSC^Pt^ £|tlli^t%iT St^ I TTSlt 8 

(^) : (?r ®><W.ilRl<| <|ij|Rill<l 

(«r) 1^<$tilR| W«m : W 'Sf^gesp'tw vi^WlUs!, l^<W:ijRlil ^SJ^PRST <l»j|RilN 


(?T) (?PW aj^C« 1 ‘*K : (?r aivgcei*^ >|VgC«l1I5s^ 

(.«P®t ^Ri<i'a»^ 'olc,^ (.«f®t <1C®1 I 






A B C D E F G 



A.M 


i-.M 













t <P^| <P^| o 


l^wl^ >l^jt*1*l*1 





1 FM-iil 

^1 




« I SNR ^ I 


« I SNR (?#r I 




<t I ^itsTTl^ I (f I ^R's <iil(.® <itaTrl<r ’ll)® ^ I 


^ I AM-^i|^ C^ C^ I 


'!s I FM-(i|^ C?r9 I 


L^:irc^iLv:vL^> 


niiiiiiniiiiiiSl 

kiLiiiuimijiiiiJ 










fSar s vbic^iivs siiRib 

vE^lwfi Bofl 'alc?il'J9 l^cGlti »ilR^ C^P^IU^Tt I ^'«llci 'aijlf^iln 'STt^Jw »)S*,c«icC'b 
P l'-HJl'l ^rat’tW.'^LC >lll¥a3-si *iKltt|J y»H?ll«j D I y»l«lt«Jil 

^ g||® ^->1^4*1 Cl '3 R ^ RC >l|!¥tGil ^iTwr 4j|RilM 
SfftilRlW ^ to C 2 4jMlP|l;«<l C'SW to awto ^ 

'ailSU^tiJ 'aiftt'Q f»l’1»|jh ’ftWT’^ I 


ia.S : 


I Rt:;;l'a» 4l^CH ><®(.®TR^5?rr'^ I 




















b-S 


(^) '8|j|R»»ll^^^8'>1*^dl>lQ's 'a|j|f^*il<l'&W2nir'Q(.?l«0«1<iC5l?^yi^ I 

Q»^(.?|I»1<1 20 20 twiKI^ '5fS|I OT 'oijiRJ'il 

<M(.'o ^(.^, 1500 ^?n?r I ^1^ 

('*0 GW ? 'Q(.?l(.'»<1 I ^ &i>(.?ll^ 

C#f ^ I a^^(.«1"tGT ^ 


^tsiT wf"t ^ I 

(’f) 'a?|j|HC*l»l 8 H^WtiJys 'Qtw<|i «l|Vi>|C>l^ ^rr«ow 


t*ir»rfwfi?t^ c^ w^w*iw<i Gm 2 Jgii^ 5iGn:^ 

alGim I (W3r GTf’tlGTM <|j<ltilil ^ 

csrc^ ^ I 


2 |?HHT 8 ^n:^ 


'^’t<Pw«ifr 

i I ■^? 

8 I »ISj^(.®1"H <Pl(.<P S(.®1? 

a I WSf <P|(.<P ^(.®1? 



i I »I^W*lW5l alGlHSt^ilvil (^ I 

^ I twgGP'tG(?r 2(Grt^sf%r®t gK i 

vs I «iji>il^[bi3\b <?r«r i 

8 I »I^(.'1"K ^'S 2|<p|<| vs ^ 


i I fbai^ ^iGTt^ f^CS^GRT ^5T*l5(®f1% ?5?r I 



c?(f^ 

• RPi'ol^i lil^r 2|<p|5i(.'on Sg?i< <p<i(.'© 

• c4ij?lw|\!sR'^ RfJi'olw^i ^wurtsfi^r^^-i ’tm; 


iV.i C?lf^ : 

I5Pl'»|<l '51^ Sf^l^ I 

(’^r) AT.R.F. 

C^) f? I^CIP'SI RPl'S'l^l 


C?rf^ 4l<«|M||5l 

c^f^ RPi'sl^i c#^, ■?rt^ JiKltiij ^ ^5Rf|^ Jal'»if^n>^ 

c«n^ cs|f^'© Pi’iuh ^i'a^i <pw I (;<i»ic'ii 

c^rT'tfwni’Br 2|(.«i'st»i R.'fi ^ 11^ I^Pi'oiw^i c?if^ n^ wt?ri5ffsr 





fSsr 8 c?ff^ RPi^iwii u^ 


W ^=rm^ RF ^ RF 

a)|>qj(.a| fi>S(»i<,^(.?l 'a|lt'»1 I RjcSS^I S'® t^'i't^l^ Cflw 'qi^>'Q t^HfR 

R>ci58 ^spfK I I^jc'iJs'^vo ^5if^ Pi'>1»^j|eiII> AF 

^ ^ ^rrwr ■*1^ ^ i ’TNsti^ ^sn^c?i^ 

5it*iK*r ^'S“ RPi'oiw^i RRjj) C'^<p“i(.*i ‘^ft'QyN <p<ii ^it<p i 











^b-.vs ^5^ 9151^1 WtlK^^TON : 

Rciwl'sl'^'i lii'spT C'll'^M '3 iPic«i'G<i 

i^l^Ciijlf^pWHilRl l^r^HTK v|\^Kei(,i5\b t|»<w;ilRl^l ^ ^ 

<|ij|9iil<i l^<w:iiRi w I %g' f^Pi'olw ^smistm 

'a|^*1 <PW |I(.<P<1 W8?IT RC«1I o 

Wff^ 


V 





WTsrfOTTJH 



- > 

ifjTp 

wrsif?RFfirf^ 



> 

k 






^5ijtifftr*?t?iH 


W) 






'Sijlps^l 8 -Sfriijw Jal^f^Ulo W 'SIN^ RF ^ ^ i 

RF ^ilwf^*Flill^ 8 'aljlt^'il^l aj^'^ RF Sf^lTlm 'a|^»ll^ 

<»W I 

^ri5(^f5?r8 

8 RF RF '6 ^l>IC,«l'5w<l 

<5»c?i IF <pw I 

IF 'S|J|V|3*H?l|ll 8 (ill^ C?lc<p 'qhi^ IF^T^t^K 2 |cill«t 1 ' 0 |^<||^ 'aul>lfst^p1^ 

<P(.H I 

#05^ 8 IF 


^l?t^ <PC^ I 

*rr6?n?r ^Nf^i?rRT s f^(.i5^< Wo 

S|C?ll'8T»1 '31^'^lw '3|3hisf^l^ I 

8 ^5(f^ wN|t^mrt^c«R^ 

'*lI^G'o ■si'HI'ast) <pw I 








C?rf^ Rpl'oh 




^ I <i®i(.'s c^Wt?r? 



?iHi^finsf 

i I f^Pi'»|w «p|<a!jH|lS| ^ I 





WlTT ^ C*tW^W- 

• ^5|H 41®? £|cill«t^ii's| <5i'®> <p<^(.« ®ft^; 

• ^ iil'?F^5(Tn^^t^tlfl^ '^lR»i3 ^51^ <PiK.^ ’fl^; 

• lil^F 'a(j|»if|f^Rrl^ <P5lC'© I 


(?r c^f^ &^«Ri (.'©it^'Stt‘1* W 

^ c^f^ &<$(.iiRi ^sumfit^mrt^ ^ul^qf 

pK.'n^nJ'® '|p‘ 'olt.'ll Pl(.sifl'» '3|)|a|f^R[|^ I 


iTo ■^, ^51^^ 


'3ij|f^il ^srW^ '8^?i« I i<i Pi'>j»i)h(.<p R'sil«i 

«PilC'a I ^srt^ <4 Pl’l'ijhc*? I 


I (^ 


3jc?iRi<i ^smtt 'ii?‘ c’l^ i «i<i«i fDS*iV!5-ifi^^fHv!5jM 

■'IW I 


>i|R^ m *\: 

^stri daTjt'sn^'^ 
Jl’RRITO 









^ WT5|fslV>'ly|«) 


^5(1^ 11^ ^5t^ i£|^ ^SIJl^^l^ll'Sl 

»i|Rm 5 'Sl^ g 

w^iIrvs w '3ij|f^»il «u<irI^i Rciic^ I ^ ’sft*ucsr 
(£l^ fsfiti^t^ ^hl^jvi.O'Si C^ I jahf^'^'Si 

<pk«i5w’Si "STtwr ^5(1^ vaiiSU'^ Sh<p<^»j|w sfvfK i 'flt: 

Smwn^ i£i^ ■so#^ Smwsn^ ^ ^n^tw ^rw 

'a|jNf?l<Plilk(.<P JjH«P<l»(l<l <Pl’iPlK. <P<llI 

^rni ifltF 's(i$U^p 

,,__ I I ri-j T 


cwit® ^ 


vstri J 
^*11Pi155|I 






^^i<Rp8rat*r 

^ I ^1^ lii'^F 'aijNli)<p|iil<i <p|(.<p <i{.'i? 


c^? 


^ I ^Il?r lilTF '0)jNl|l<p|i)l(.51 »ljir&v5H<P51»ll51 (.<P»1 <P$ll *J|?I? 

^ I ifiTp 'o(j|»if|t^t¥l^ (.<p«i <ij<jrI<i '5^? 

« I ^511^ 'oi)Nfil«i»l?il(.55<i 'S^l^fii'^^'w I 


snsf 




• C^t^H '0|Pl(.®li3w<l atwlsr^iivsl <P'SH'o 

• o®il<pl®i 'aiPi(.®i'5<i '0)^*1 <P'?ic'o 

• C^t^H 'o|Pl(.»^'i>^l JilR»c,l5<i <p<i(.'o I 


’^O.i (."ikH '!»lPlC«l’Cw'Sl 5»|'8r'^a:J(.5(|'8r^tl'®l : 

C^^cg- (?rl^N 'oiPi(.«n'5<i slwN'i S 
(<P) C?lf^ W\'b\n 
('«r) rJRjQvs 


(’f) ^ilvtolw^i ^tc«r 

(^) (?fKt^ QPl'o|<l >>1 life's 



(?rw»r^5(|5n?i6?r <iRriRf 


Output 



Local 

Oscillator 




- 1 



Physics 


Control 


Package 


Circuit 


_1 




LO output 
frequency 



Time 


^o.>S W\M»\ >||i¥ci?'Sl : 

^ ^aiPlWlJW « ^5UlTq^tp|i||w<| TgfJ^ i£|«|>IUsjk ^ ^ I 

'i>iPiw'B5i w %:?r ^fii'Giw 

<pk®lic'Sl RPlvo 'a||<p|w K 

41^ ^irT'*il¥ I 

&<$cyRic^ wc'SrHji*^ ^ «rn:^ sl^ to ^ m 

toui®rc*p wTit^ I 



















































i I '3(PtC«1UW<l 2t^h *J^1^ (.■»1'<P*1(.»1<1 •^'^? 


i I ^PiwiJwti 



fiHff 




^ C*tW^5|W- 

• wit: ‘^1'^ ^T ■^JW <P^1(;'S <11^; 

• Wit, WlTs|f?W?f1^ •^iR^J w?»*i <P?l(.'o ’Tl^; 

• Wit Wjl»ll^<p|?ll?l wr*fat®llPl ^‘lWr <P<l(.'s ^11?R‘; 

• Wit i^ ^^1 <P^5C'o I 


Wit wn^iifli^pmm w^iwi#^ c«n;w wm 455 f<>wi*iitwc«i<i wit 

Pi’HjI®ic.<p I^<i*1^ <p(.<i ^<i<i'oT C^C®f '*Tttf?r I 

Wit '£i^ wn^l^N* Gp<$tilRlt 1 wit w^u 

f5li 
I 


(£i 2}wl^ wiTsiS^pHrlt^ (.^ril^ifUf^IU i£|-^ Pic«if8(«[5 'olwl I ^^1# 

SlW^R^rl^ WT^ WiNlfl^l^lN I C’lt^ '*1:^ I lil'C® wPicsi**!^'^?iN 
^1^ «nw, ^ 2ic?ii'Sfi ^ I 





liiwl^ Wlt'^^ WTrsrfsWm^W JilR^ wsi»*i WC?' C^f*fl^^ ^(.«il o 


Rwlil 

wr^fftTOTti 










^nipr 

(5m 8 'oijNlsI’PlsI'a 


wRj'S c^a» <p<iI ^ i sW^T 

^5(1^ ‘Pi'oi'CTlw^i ^5(^1^ '>ilRpc'5<i ^5(1^ ■pf’t^lII'T 

5}^ ^ ^ ^ i£l^ l^rsti^jH afsl^ Wit 








^ ^ wit '^ 1 ^ 

>lKIC»IJ Wl^ «I|V!?|W| I ^ f^’^fWWlt t£l^ f>l'*>HJl=1C<l> 
^ bv^^N'sjIw liJSRs^WC^ f^>c'i585l C^CSf I 


t^.8 <£RF#: 

IFT-W<r ’j[4*lN Intermediate Frequency Transformer. 






^8 




2|?Kt®rrs 



8 I 



I J3Hli^'nJ«| '0|jNl?l«p|?ilw<i C^W <lls?l(.*il '5^ C^? 


finfr 

^ I 


^ I 



IF wH 


^MJt?r *fl5r c^tOT^W- 

• iris's t^uJSwii altfilet^il'ol '^3^ <P5iG'® '^t1?R‘; 

• '>ilR>iJ 'q^'i <p5it'o *n^; 

• l^)ciJ5c'sm ■^»T^2t*t11^^^^ <pi5C'® ^fl^; 

• (<) ajxpl^t'oi <P51(.'o ^1t^; 


i«wi5w5) ^ler; 

ill1^ Glf^ RPl'ttlW^ 'aiHJVSH gf*(H C^ I 1^1=111®! 

’Ttoift ^ I ^5#e I^(,i?5w 51 ^ ii'^wciJyj ^ c?^ 

f^’1*ijHc<p 'qhhl ^<il I 


i«0>5n : 

«|C?||V9 l^tSSn »||R^ '0|«P1 «P« <p|<2f'^'^»1^ 






fSar g T&OT5 

fwciiJSw^l ^let ^t«ll »)^(,»l(.iJ'» 'af|51 til'*F' CSfc<P 'aif^'Q Sp^wPl Pl’jljh(.<P 'afRhl <P<I I 
'JslCTlVb D f»l»1*1Jl(.«HI 'a(t4^ »tl^t<PC«W 'er»|J •9'»I<P-R 

I (£| ’icBtIu'o ^ »il^c«p'i ■??« <pj|R?j1<ic«p Rj, Cj 

I <^1 '5R(^Sv'^lI^y5?i <pj|15«iI 51 <p?il 

I wr ’«nI»I«|| 'qiv5’5^[CB‘^sr^^5|t^ C'»|WC'0M »I»I'5[,«1J 'ai^'Sh’f ^5|f^ C«t^^W 

’iltl 







wlw»1 




"^iPir- 'aidJUniU^ C'olc^st I tilt f^bUSS^I 

^if^ 'ai)i»ii^<pii(i(.'g5i 'srtCTi' 1i£ii%f3r jiiR^ ^sras^'^s^r 



iii'«11i?T ^5rl^«w 'ai)l»ilsl«p|?ilw<i c«tt^ ^5it*f« ^’HjH f»c55« '>ilR>(5<i "siTwr <iit^ 
’^iRptiJ I tiiRjPi JilR»u I<i>^k 5 >jMIPiu<i ’’IfS'o ^<i i ’'ilR>wJ« 
Pi’1*ijl(.®iti <pw Rjw555i 'ail5'5'*j[5w l\I«^®i I 








i I ^5[f^ f^CB^C^RT 

'5,1 (.<p|(.*ii 'sft*ijw ^sjtfwRr 'oiI«'Q Pi’i*ijH ^rt®rw ^rtT ^? 



i I ^sjf^ <1*1 O'!) ^ c^wt?r? 

^ I i£lflff5r/;£l^f5f <ieri(.'S ^ C^WRT? 

^ I R)c!iJ^<i ?r <p|«iKjHiPi I 



• W'Sf <l)^3» <P51CV5 ^h<l; 

• W'sr RiRi'Sk^i^i ^1^1^; 

• c<p®r PiPi'51^1 <P5ic^ I 


^'S.i wer : 

Pifs|i5N ^ cgf^ raPiviJiw^i to? to, ?i^ ?Tto *tto^r%T 

^£|'5F^£1?Pl’I'UlC'l^l '*lj|*l[SljJJV9C<P PiRu <P?ll ?? I 
P\Rtf|(.nn ^pler 

lil?^ 1^1? C?lf^ RPl'Olw^l lil'^ ito? ?iPTr I^Rl'iJIO I (i)? Pl’jl)l(.ei<l 

toiflif^ m ?WT 2to toifstf^ ?twr 'nw m 

f®cB^s»t? ^ ?t? I (i)? wr >^1?^ 


^vs.^ W'st iS'lf^l'iJM >lli¥ci5^ 4l<a^«-l|p|; 

RifviUw liiTFifi? (srf^ RPivtoiw tot? to^nr'snwr 

1^i1^ ^ ?i? I to to6i? ?t1^ ^ 

^i^si®rtf^ ?^f?f I 



2tto?sc? I tN?F5? Qi <ii?# toi^w?!? I Qi\i?t 

^ T 2 f®?^Fto5? Jiif^tiJ 2tm ^ I 

Pi’ 1 *ij|(.«i^ Wl?f|t^J^ R^ill^vo »(lc*i<i c<il*t ^(.*1 51*1 ?Jl^C 5 *t? W*t?T '^fS' 'oic^ 

^PC®r '3||S'5^ Pi’l'ijlt'i^i 'oijNIsIj^J'is -<p»i->i5j|^ 5||c^ i 







sRI^fHTsc^ 








^ I <p|4^HiPi ^4*11 <P5i I 



<A <11^ C*1« 'a(l>Wl- 

• ^5it^ (.'slc^'st ^^J^qt||*i»|?ilwn '9U(.'® <11^; 

• ^ 5 lf^ t'olt^'st 'a|j|»lfsl«p|?l|w<l 2 |c,ill' 8 t^?('©l < 13 ' 8 » <P< 1 (.'© *I 1 ?R; 

• ^5lt^ (.'SlC^'St Wl^«p|?llwn »llR»lJ ^51^ fpiltv® <11^; 

• ^5if^ C'4>lt*Bet ^j|vif^v>lillw<l ’im I 


^8.i «IJl>ll^^l?ll^ : 

CT'a|j|»lfil«Plillw<l ■'iKIc<I 3 'a|R»'8 Pl’j»1j|«1 (.'»|(.^'8t(.<P R<lR^ <P<ll R.?l, '»|(.<P 

^5lf^ (.v»|(.^<8t '4|J|l|f^l(>lllW I 

c^lc^er fiW^^rst: 

t£i(£iTT Tft (fiTF^'sr c«tr^ (?r ^ 

^siji^iflPFW (?rQW ^ 'q 

c'»ic^'8t wt's'iw <£i^ 1^ %mr I <ii^Trm <(ivbiMN ^ l^rs^jiwn 

(.'»lc^'8t ^ <PH(.'® I ^ t£l p|>1»|j|(.«in (.'o|(.^«K.«P <l|v»l(.»ll<l <?N^ C'»lc'^'8t 

^5|JlTq^«|»|?||<l ^iHhl ^'Sltwr ®5;sil31 pl’1lj|(.«1<l (.'»|(.^«tc«1» <l|v»|cil I 

W 'SRl^tMylWO >lKI«j ^511%^ ^5^scu1% CSn^'SfC^ ^ 

^5if^ (.'olc^st ^sol^j^tpliiln I 1%^ i£|^ (.'»l(.^®t 

^iRpB 8 










C«tt^ 1%5t^ Ri <£(^ C 3 PNP JalnMn 

Q (.<ic.'^ <^Li\ I 

^ f¥i^ (Q) w w ^iwBw <Tr«Trr ^ ^ 1 ^^ 

tt^fwrn:^ 2fw*r ^ 1 W ^t^iwrn:^ ww^iQt'® 

^r^HJK ’TTsm ^ I i£it tt^iwrniw >ikiwj ^ 

«n^ I 


snsi^rKTs 


i I (.'Mlc^er ^jlwfft^lirN 



i I ^5jf^ (.'ttlt^sr Wt^<p|?ilwn 


snst 

i I ^5|f^ (.'!j|(,^'Sr^UlTq^<phlW51 f&i£|JU^'^t^SMlf®r C«T«f I 





• ^5if^ Wt^*i‘l«lw'g <?<!(.'» *rt^; 

• ^5if^ ’ft^ilN ^J|v|f^»HillW5l ^l<>l^lt^^T ’tm; 


’Ih^; 

r^5?it^ *rt^ I 


(?r ^5i3i^il|i»j*iiiiw<) ywaiwi ^ 

*11^111^ I li)^ «ft\Q^ <pi'»i'3’i<i I 

QrH'toiw ?Ti^ f^«)>Nt<i> 4i<^vi -!Hus ’fi'Q^rn:^ snsim^T i ^sif^ 
(.'olc'^'St 'a|jNfil«p|i||<l CT 'ailvs'S^ <1T'Q¥t?‘ ’tT'QTTf ^ '«|^ >||>IHJ I ifl ^Sf^T 

2|(.?ii®t»( I i£i «r»ij ^sjf^ ’tt'STrl<r wfsrflWTrf^^Rr 

smm\ 




Voltage amplifier 
Current amplifier 
Transconductance amplifier 
Transresistance amplifier 


'^iW; (Tf^ft^^rr^jeTt g 












1*ftl ’fllJlPlCTlfrf -fVlilW^lfll ’*(JPl15l*FrtM *flflflJ OTflCTT^iWl 



-24V DC 


SIGNAL & 2ND 
HARMONIC 




^o8 



OT wnqflw?rnsra‘ ’tr«?mr w ^sif^ 

’ft'Qirl^ 'a|j|»lfSlVl?ll<l <1(.®1 I lillS' iil<pf5 ^tl'STTt^I f^Cjil 'a(R>'Q 





8^1^ ^¥t^WTsj^«p|^N 


ii|'«ft^5T R>c58'a »ilR»i5 ^r^Hlt^r ^sTMlPi'Swfi ^HWT 

PNPS15#^Qi I 

’ft'QTiT ^ I <»lw^W5) -siTwr ^ 

sii^wiRc^ sim ^i tt’iwim eii^vbH^iw^ ^ 

Csrf^ <PW '^(.<l|l3& ^I?R^1^ <PW I 


C^f^ Qpl'olw <!i|i3«5H«M<it4 nr^TTfi:^ siwl'sr'i l 

wTsrflr^PM^ OT '«i|5'5<3j5‘ '*tN3TlT^ '*1t^'?lT '*rt¥, ^ '*1^ ■’TfsiKr I ^5|?r 
'»lc«il'»lc<i «p<icvs ^ i PH<pIw<i ^'0 






io(f 


i I ^5|f^ <1t^TIt^^5ITlTR^«Pl?l|<l 



«nsr 

i I 'aif^i'Q ’rN3?||$| 'a|j|»l1sl«p|ll|(.$l$l <p|<|2jH|f®l C^r*!" I 





l2f- 


^Wl?r *117 

• l2r-^Nst^Rri? >iiR^ 

• vipfS ^ c^^ihvo <p^ic^ ^Tt^; 

• %-«iilwl^*Miiln ■>ill¥uJ<i ^?fmK c'toic^Get vQ Pi»j«ij|4i ’tm i 


^'b.ilir-^i^if^Rri^: 

%-«lllWl^*MillH <£!^^ 

'8 •K.il'St <ljl«(.$l(,<P '5’i(.<|| 

AiAHiH t 

(i) ^srl^ ‘ii'^jShf^i'iJIw 

(ii) 'a|Pl(.«1WW 

(iii) f^-'5rlt<T 

(iv) c5K <p(.5I(.«i 

(v) vil^t«4*lWlW I 


csiT-o'ok'^'st PiH*i)h(.<p 


%5fe5f (?Tr-(?TC5!?Rr 1^r*HJl®r ^ ^5i?n?f 

<?(.<! (.'©ic.^'st C’Ir*! <p|w^ C’Ir'i S'8» ^rspuT ^rsrf*fH 1sr- 

^iji^iflwm I 


l2r-^prfsPFRri? ^w<wiP<<(» ^rt^, ^ (?rr-(?k«5r C'»n^et I*i'Hjmw 

'6 ic^i'st <uf«w(.<p I 

%-«lllwl^*Mill 5 l > 11^513 <^w <M 4 sij«>l|f 4 i g 






NPN, 


Qi I Qi 

«PlceiBw ’tl^TIt^ iSt^ 


<i>iw«w ’fTQTrr w i JaHi'St'>yw?i >ujiHei jit's? 

^5?m W R 2 wf®r3H3w^| ^t^n?IT W ^ I 

P|’HjI«1 C 2 a||*l3C»l '^Tt ''IWsf C^^®f I 


2 i?i^iHT 8 ^it%*r 

i I l^-Wl^V'l^lN ■^? 

i I 1 ^-wi^»p1?iI’si c^5t!?nir <ij<i«,i'si ^ 

^ I %-Wf5|fSl^FlTn?' >^1^ •’llf^ I 




>il^Tl 4 lt«il fi>R> 

<^1 

• •^hl<p|(.eil n>I« ^^<p<n.'© '*11?R‘; 

• »ilnl<plc«il ®th(.'® ’Tl^; 

• •^hl«p|(.eil n>R><i «th(.'o ’Tt^; 

• »ilnl<p|c«il <pc5h'0^5l1^^ «tl*i(.vo *11^ I 


>llHl 4 lC»ll Il 5 |^ : 

(?r oJPife>»i^ 'Q < 7 r«lT^, ^stc^ 

s|Cl|ti)*a( i^f» <ieil ^ I 

»ll 1 l 4 lC 41 l •\(.Aii <Mer : 

»ilnl<plc«il TV fiPi'sIw'g <P(.5h s 

(^) Pi(.«n5n (’<) l^SPiK, (’t) (^) <p^l^ <p(.gih (®) 

«P(.5h (^) RRet^lsi CRJ^ ('^) 'o|Ii^<Pjh CRj^ (W) ^1^ (^) 

CSK <P(.5h (>il3) CR]^ <P(.5|ei (&) 'a|(.'5|(.a<R><P &^(.?ll«l fUSPls^ «?(.5l«1 


>llHl4lWl IURH) filWa^RT^ : 


•^hl«p|(.eil n>R><i ih Rti> CW'Sirf^j^ 8 


(^) ^(£|TF 

(’1) (.«ll<Fl«1 'aiPl(.«l'5R 

(SS) 1%f^ 

(^) »i|v5’o 

(W) '»l|b>'<WH f^>CJI*4‘K '4|I>IC«1'50 

(ef) i£H£|^ 

(«r) RRst^lei ^SUlT^lFlIlN 

(«r) I 


(Tf) <pa^*i vql^ifl^ WfsrflWTrl^ 
(■?) ■^iS’® 'aijNlft^trrt^ 
(W) 

(tijs) eTt^ P^<Fl5l 
('^) 

(u) ®ilLr<FjM wl^ifiWTrt^ 
(^)^5TWm 







^oi» 


CT Hf^I^ »ill¥c5<i "STtWr 51|iiWceil ^rfWt<PtM 

>IW|<4*S| C.lJPir»*H ^ I <£1^ ^rt^fW^sit I^Pl'slWil IR? ^smtsn^ 

^■<p*i <pw ^<il R(.«il o 



g ^fwr si<p 'bRNi>i 

^rrwr ^ l^tBSw sim ^ 1 

B>cBSw >3^ (?2|c<p f«i«'8 Pi’I-dH 'aiHhl fwRi'S wfsi^*Pl?lH 

^ ^ Rsjwt^ «im ^ I ^rt^ if 

f5bci>§w5( sn^1^r«i5uRr cfm «■.«■ mhz w fm 


^ f^’^Rsk^ >ii^i(:«ij ^ w I ^5iKRr >ilf¥{.i?5i 
^Ttwr SIT® t^RirRT (£i^ ^i(i?^jH ^ 

(.'ojt^'ef '^*1^ ^R^5t?r fU'BW^) filw*!" I 



iio 





i I TV <Mt<<> •'IW? 







PRACTICAL JOB 




i I -w^ 8^^simc*lNil<MH I 

^C^*f*ll 8 

i I (TTWf^^srRraiT'G (7rt’®t%1^w^^rmwH‘^5i^'^i 
^ I «ii’«w <pjl<i®i I 

wil% «’sil®iw®r 8 

i I cyrt^^^snwr (35W) 

^ I 'ailil'Sl'l 

vs I (TTt^tl^l^ 


8 I 'SWttT 



'^st^Hti^8 


^1 C^ll'ilRsc'!>ll?l<l‘i(.<P ^)ic'»<l I 

^1 2ft^5f?r ■^Tii?‘'3Trfii'5,(.ii^i '^rW'5R^[^ <p<i(.'o '^jc^ I 

'S I C^n^tf^ 'a||ilt)*i 2|c?llet»^»|\o ^’IW^STC’W <P<1C'S I 

8 1 'iiim (Tn^ ^it's I 

(f I Wl^l-sl ^ ^ ^ 2f1^i:9Tr ^ I 

'olc.^li^ >^N(.»i <il'^ C’t^C^ 'fl'^lbl^b'l •«p<i(.'o I 

>591 w 'oMlUo ^T?rr5f ^ (Tit ^ (th^ 

eih1lc'» I 

I «ll'»1l(.»ll i£l<pfil|'0 <PC<1 C''ll'2j|<l(.<p '3(|i|<l»| '9|5(| ^PlCil 

2itiii®T-iv|\o wMn 1^ ^tfror 

Ir I (TTt^t^^M (TTl^l^ I 

^^5^8 

i I >lf^4'»H<l I 

I (n^ flp? ^'*rt¥ I 

'o I c>ii«iiiR!c 'aiiii<^(,«i<i "STwr (^PT ■*ifk^ ^iT ®rtiTr i 




■R xlOOO 












^^8 

^rtN*tiPrs 

^ I a(jic(»iiiiitj|fl R4ib*i I 
^ I R'SIwn *1^ »SI^ C?W Pitiin *1^ H'ilw ^15 I 
oi cral^iOTlir^tMil^ciifiTC^ 

8 I Rtflwin Htf ^pw IfeaT loulvaarl-nJ ^13 i 

C" I 'Sl^'^lBfBlt C’l'^IC'jM >||^WJ WpBtsiSwfl ^ I 

I «ll^ I 

<i I Risn 

'SiHl 

g 

^ I l^jUlCiW GUI l»ic*lfel 4flC*1 ^•{i\v pBtMl a|Jl\bet|3HJ ^kR I 

^ I fiph^ CTWlH »|5|1| 'B'H CTlW I 

o I csrai c^ 

TTNIWf^^l 

'OI ^!wr^8 c^ « 'a^>iPiiJi«w >rm>r oitWBW'srH 

t^lt'wi 'silwr wfiMJW'ii *iH : 

ttiMi g ^t*i1<i wl'i* ^c?r wletsSw^ >iH »i"iw wH 

’onJf^ ^11 

^ I ault'olRjlJIH 

^ I ^ wRi^’Si - 'o15‘ 

«I ISfratCT^ - ) MW 

iHail'^^gi l&fl 8 


(7ns#r 



1feir* ^Hin L^^lwm t.'fllWftflii *(i-i 



<ist^i«nt5rs 

i I ^ I 

I 'iH '^•'il^ I 

'S I R'olfi »ih I 

8 I 'ov^il ’©f'tw I 

a I ?nsl^<i '5'ilw’i I 

c?it^^5c?Rr o 

i'sr ■stH’, 

^^?I?r "STt^ X «¥ 'Ql«tW + "SeilW®! 

= (47 X 10 ± 5%) n 



8 I erW^ -iliJ g 4 JMIP|i3i1 

®0*t»|j 8 

*« (?m\, ^Il>ii5w<i ^ 

^'e|(.4 (?r 'ssheil'o I 








WIW«1 


fifstw ^£1^ ^w<j»(SMR|i54 <£1^ to 

Pi^lw£) CSfK ^ irI^c^p ^ 1(^*1 l«i 'j_rI^<i ^TW *rf% 

to 2|T« ^ ^ntPto^ 5lttir t%to ^ ^ c^ c^ti:^ stta 

^ I l,cei<P(5hRIw«p ^^|p|'i>w£i C^M C^hlRItfC.'s 1^f5|?r CfifK 

<PH(.'® ^ I 

4<pfi> aiiPwPitfi^i Rci( (£i?r Pit'il^'s, »i<it<p ’aRtii imq c?ic9 '^m»t <pR 

f^Wl 'a|3|v!9'8tl'^C*l^ ^<1 »ll«IJC»l <P|l5M '0(<1'3{^H fS<P <pR I 'i|^l£l 'il^plw 

TH^sr ^ R>csf4*PT tor 'si<i'S(iw fto' 

csTK ^fto *rai?rQ »i*eii»p«i nt^TiT Wf, w ^ 

^*lll>l'iJ£)lB ^st^siT I ^ top^-PT to ^ ^ 1to ^ "siM ^ (3t^ 

RW <PjMlP|W£lfI> I 'a(h|5l <|Pt (,<p|(.*ll f^>(4P<P*t»T^ Olil '©W wNt'S 'aiC’1^ I 

^5|1^ ^ ^ 1to ^Srt^n^ ^ ^ C9|W ^ ^ (3t^ ^ 
<pjMlPiw<ifi> 1®I<P 'o(lt^ I 

<pj|^lPi'5£i 1%?r ^lPr*il(.®i<i Pi'5i<i c2fK *ri% i 
^ <pp5t»iv5f5 c^KRr Pi^luf^ wWt'® ^5^ i 

<(Pt ^ C*T?r '©w (.^l<llt'© ^c<l 'ok®ll I <Pjl'HlPltf<l 'o|(.®ll ^ 'Q^’PT ^ 

c®i% i£i1^ •nRci'g Pi9c«t 1^iBi^ C2|K 

irIw *d%, <iPt Pitfi£ili> ’fi^ c*T?r '©w <pjMiPitf<iIi> '»i(.*ii I <iPt ^ OT?r '©w 'Qc^ I R»« 
<(Pt •^l»ihj oiii '©w (.<^N(.'© R,w <pjl'HlPitf<iIw Pi<p <p<it^ I 


1^f5m *11^ >ilX<p'»iw 1^ ^ I ^c«i<Pc3aHRfi»<p ^ntPto^ (^m 

ftol^'SRto «rt^5c^ ^ I ftoT ^ ^ 

<PH(.'© ^ I 


(t I letw^ •\m 8 ostom ’ifH'twr 

^Bcup^g-D'sjlw ^jlt'»lPi'5lW£< >iKH»iJ '«>il9yiN«i wMwn iiH Pi<ii 4<)l 
^ ’StBrW^ <P£ll ^l?l C5f ''1*Ht<P 'a(p>'a8'©| 'a|'^»l <P£ll | 



«'5rt»iW®r 8 

i I '4|ilt'»lfiil5N - 

^ I c'»R?ijhei Rf«s| ailc»(<i <pc?i<p115 

vs I I 

«|(.5l|6f^5l fwi S 



Rl'siwn ■4l'5|115 'ailc® 'ailca 


nWI ^511^ 


^5t^®Tf «1TC^ I ^5(1^ PH'seifU ’splii^T ^#f5T c^ 

\5^|'0|c<l ’5(<j|c«1 ■^ST5, <PW ^a| 'Srft^T (?TCSr 'a||c»| '»|^C®1 | C?fB 

RR>::j 'S^lc'1 <pl4^ *0^ i 


PHtseilw 'shIc.'® '3i|c.'« *1,^1 It'S I t^fBtt?ra' *rt^ c«i^ 

Pit's I 


^ I etw^ -ilvi s «UR 










i I ^Jlt'»lfiii5N - 
^ I ’iTt^ ■^JHtf^fS?' - 
« I I 

2|c.«iN^« fwi] 8 



ffei" g 


^k'sw *!ff?rt o 

^ I CT t<p|(.*il »llc*i'Sl ^llf?, ^5]t»||p|'i5-5i 

•pQ I 


v5 I 'alllt'olfvi'GIW^I CSfH CT C^stWt ^ 

*d%, '*jR '5#sr c<HI?r ^ ^ ^ 

c<if^*i5jh c<f*ft¥ *1^ i^iwcin ’tJR ifi'^ 

ai'©<^'®| g 


^ I (TT (.‘^IC'll 1^ C8tK *(W <P<IC'» I 


'S|WS 

’trr?, ^‘JT^ iPi'Sti ''i*Hc<p *iWT ^rt« ^iwi ’sp®f ^tft^ 

^rrkri 


*1 I TSfC^ 8 C>llw4^|ln ^5W®^ 'Q 

i I t>ll^<l»'!!}|^^) 'blcylc'b^l ^Wlyl'b '6 C^ I 


^ I RI«s| ''PC*Mlc*i^'©c«ilc<p ^ll^c?i ’f1'S?rl^^Tt|l1^ >ihjw Knee voltage <^1^ 
Break down voltage I 

O I '©ll^<p 'aalt'S^l <IJ<l^lI^<P (?HtWf I 








i I PiPi<p»| valtiilva IN4001 
^ I ’tT^^^lTgn^ (O-IOOV) 

vs I «ljR'o|fwl5|<l (0-250mA) 

<t I (IkQ) 



fSar g v!jk?ik\!55i <pwi^j|\!3 'Q Rn»I'»i <\\i\\'^ 

>llR^i5 vb|y|a4l>l s 

*1^1% i 

i\ %?r PiPi<p»i vsk^il^ianJii c^hlRn> I 

^ I ■'iIWJ ysl?lWN (^v» ^C"4l(.*1^'©(.«ll •'iletit'o ^(.<1 I 

vs I c'olc^sf ^sftw ^STt^g" ■‘P’gc'o v!j|ciil(.vs<i c'olc^«r >3 <p|o5in5 <1^^ 

<P?l<.'© VlsllJI i®i1^tW <P51(.'0 I 

8 I vak^ll'isl^ R'»l'4 (.vok^vst iSi^ '*1t^ 

^5f6t felts'<P<l(.'o I 




^Uill^ 
c^lt^er V 

wlwlvs <p|w^ 
A 

1 


5 


10 


15 


20 


25 


30 


35 



'bUillVb 

ostc^V 

A 

0.35 V 


0.40 V 


0.45 V 


0.50 V 


0.55 V 


0.60 V 


0.61 V 


0.62 V 








in'® \b|»i ^c'o '4^i<^“i*i «iRr^Pi%r c?Nt i *)h 

'3(spnftafi^ c’t^ w'*iin> I 



br I HiV 81^ 'e I^Pi ^Iw4! | 

^IBplTg 

i I ost^1^r5|ir ^v.^ik^^i'^rPow c'«l(.^«t ■’il^^rw^RiT i 
I I»Pl 'aijlPil'iJM »1^«lc*i<l 'Srt^JC»l I 

O I 'o|f^ ’asil.'HI (.Hit'll I 

«|CII|iBt^g| *M(ll>ll(i) 8 

i I CSl^fSJ^ (f^) (0-50V) 

^ I 'fllilPl'BH (fi%) (0-600mA) 

«I •it«?rl?r^itsiit^W (PSU) 1^ (0-25V) 

8 I PTTff 100 'S^ 

(t I I 

-nlW* vshWI^i g 


+ 



1far 2‘fePr >6 








ii am^ (3^(31^’iil^T5mwr*r 

ailiSjlW I 

I fSll'GN'SWiW ’HtS'+'ttlM ^<Ml'*l PtW ^.W I »i|WWl 

^ iJWff ^ OT 'aUlfil'Gl’SlW (31^ «flir ^ t^ol^fsjlJI^IW 

c*il<;v!Mi -HjI-siHIw ^c'o I 

'SI uinHii R^iCi^w 'Hii<>c*ilc'V PiRl^'m ^^icvs i 

Note : f^tflMHi cHHItSlu iS'S* CTO*!’ ^RPrf*t ^iit'o 'iRt. '^iS^'olw ^TJJ^TW’ 
CaC<r •H'QSl^ »ll2lR t^C« I 

TsfBtW 


^’»|]T 

*llir = vc®t^ 


1^*f1'a5l?rP = lxV 
>eiil1^P = VI P = PR 











vs 






I wrwn tiln t oiPr c'okw « «*iPi 5»lwv I 

^Bcwplrs 

i 105i^f5|fBm^»r?iP^ ♦iRiiM I 

I <41^1 '8(JlPll'Bl<l ^^CTlPBl >ll*UC»l ^l^>ll''1 WI 
« I 'o|I^«p 'sbIcI'SI «iwl»j Ctf^rtWt I 

i I c®i^t5|fem (0-50V) 

^ I ^aoifSfeRT (0-500mA) 

«I >iiai^ Wi» (Psu) 

8 I ffilw ioo 'Q^ 

(t I (^ ifS" I 


»1lRfl» i 



1&ir S tilPr cwk'ni'er« 













^c«i<WaPl4|- 


i I srsior 2Wf% c^- c^ 

^il'stlc'© I 

^ ^ W, '0|j|fw'5NC<> Wlcv!»<l ^l1^ <£(^ C^ (4il5l<IC<l> WlC^^I 

^jkhl®! <p<ic'o I 

'SI RiSlw^i <fl^c«ilc,'<p '^’?i'o|(.<i Rc?i '®f6ti^ <P5i(.'o I 














^ I 

<p(,ii«i '"f? 'oIr(.«i 


c^ I 


'oi^r’Tf^ (?fw I 

8 1 wlcil <pciic«iti 5h<p<i»ih vsfsi^^yrWI^Piw 

I wf5t '=>l^<lltl ^TIT C*t^®T''or'5t^®TT (.<lN(.'a I 

ii I ^ c>ii>i4'*iin «iiiwi^ ^5 jW5 1^ 

’ifNwri 

^cwf*lr8 

i I \!9ic?ll(.v!9<l 'aijit'll'ij li| <P3lC’<li'i9 i^^'^s?[T I 
^ I 'blc^ll'b 'silcs^^ ^*11 W I 

'S I 's|I^«p '93i(,»3n <qj<q^|R«p fifWT’f I 

2|*f%^RrerWt^ 8 

i I <P(.i|-<pH5 vblc^h I 
^ I I 

2|tirN%r1^ 8 



ffea (^) ffea (’I) 

tsar i vBltiilcw^ 'sijIwIw <i>j|t'<n'5^% 

8 

i I SWW fvilJlW^I PlW^^I ^ '8^ C^ ^ 'S^ 

RjUlWfl (.K.’lOJ'© CfitH 'a|'»J'8«111 ^jf5ltw 'Q ’Ifiefs'© csTt^ 

'a|'»J'8W<l <lj|'5|R<l CIG’ll^'© 2(1® I '®1^ CSTK '3 ''r 1I>C<P <lf^l^'»(.<P (.K.^llU'© 
wt’lfB'oW ♦Ififf^ *1^ ^ I 

I (^"Slw^l 02(1^ i£|^ '^v<('8’ ^?i(,«i <|R ’ftir 

vblttll^ Ifl?" (?r1w ’lletfU'© CSTK (.ill^t<p 'Olilwl^ 

<PJ|Gv| 1'!9 I '^fSM <?fs|ic*ll ^C?IGS?. I 






'3(j|c*ii'!9 1 <ifn '!»it?(i'!9 * 3 ^ Rw ^rt^ OT?r^ (fi^Rc^'Q OT?r c.^Wc'® 
^5^ vsIciilvsliJ I 

I 'SrW^I •(l>l S CSMl^ 

^wpirs 

i I t«t*ll<l \!9|(,«lltv»<« <P(.<^I^(|V» « Ri'o|jf ^?r 'a|JlF^?[N <l»l'o I 
I RI^ <plwi5tjc»ilc<p ^lf^c?i RiJIw^i »iKlc«ij f^-c'o|c'^«t 

‘5'^ g^-vij|v5«i I 

« I 'a|I^^ vaslc-K) atcuw di^^Ttl^Tt I 

e|H(M?| »W9|VliJt 8 

i I RmN M9iw|\» il^ 

^ I ’rt^?ri^^yrrsiil: (o-ioo v) 

« I (0-250mA) 

8 I R)leri3H vilPBlviUN 
<t I (IkQ) I 

«>I|RJ6 ^liil&jl&i s 



i I '«^ai 1^fBi?r Rtii 2r**tc5r c'^hiRR ♦ift^ <p5i(.'s i 

>5,1 "^iRvJ wkva ■^I'fstlo'® I 

'S I ’TtUI^ O'sk'^'sr ^5ft^ «l|v»|c '0 Rwlw^l CoHi^W 'Q 

Rtn 'js'i'iJi RiR^'^ <p«ic'® I 

8 I '!»|c?l|\!9fDc<P ’«tC5r <ll?li>l (?r^ C'slw®? '3 <p1wC^<1 








^ W'Sf <p|c«l5?l 'Q <P<ll I 

I(.*15) <IJ<1^|R<P 2|c?lhf (?Kt^ I 

8 

‘^ 5131 ^ 

IMQ 



B 


B 






C E 


/f 1 rV 1 r/n 


ii 




(b) 


(c) 


(e) 




(a) 


(b> 








rv 1 


ffer g ^51 '*pI<p^iH 


ii smfviiJiw^i’ilifl^Gsrtw<iii'Bira^iwc'-ifB'oi£i^fvii;i«<ioan^ 

^1^1% 4^W I 

'S I '0|jlC'»lf^^lc<l<l PlC«18<l ^ 0 'S^ C^ <P<)C'S I 
8 1 fsitJi w<i 2(1^(?r ^ 5 ^ ’t^ 

(Sft^ ^ (?r c^tM f^ ^ 

Rc**!*^ (?Nl¥ 'sl^C'1 C*iC'>lfl»'» CSIHIU '0|*HJ ^C<lh1' C^T'S^ft^ 

^ (i) (a) 

(c) C®" (.i’<I1g'iI I <iR R^l?i Rc.'*p^^<pw 'oc^ ’iR^'O'i 

<PW ‘??l(.'S I 

<? I O'lC’inJ'© sfl^ ctS' <p^]|ii *1^ R'Ulwii ''sr^ 

sTf^ ^5HT1^ C’fB' R'Sl^l Rw’t £|^p^ ‘^1'^ ^c'StfU'o csfN^ 

'oi*ij (.•'iw <p<ic.®i '*iMI<I'Q Rw*t®f ■‘pw 's(.<i 3l»iRt''V'?in> 'PT- 
Rw I <iR R'Sl^i (.<p|(.*il <P(.<i 's(.<i 1^f^(.®nl ^R<i's*i 








<£\-i^ (ii^^-f^-(ii^^ |mflf%^ csft^w f^Rl^ ^THW^ c?ir«r 

fvii?lw<) (P^ ^ I ^srMM ^ 

f^»ifi>(.^ (.^«t R.Ci'^o^ BR?'© ^?i(.'o 9S.<\ I (.^'^ Rt^s IM 'fl^ wf^'^tJ^ifiJ 
fSf5i^?Rr ^f^fiJ'o cs|l(.^ (,'^'5 I ^<i(.®i 

^(.'8tfI5'» CSTftW f^ ^ ^I(.®i5<i lil^ (.idlU'® oart^^ t^Rf& W 
I ^TRT RUlil <|R R(.'<P’1®1‘ ^PW 'S(.<i Rl5|(.$i$i CSft^ 'j'^fiJ '^(.sf 

^ ^ Ti^ W %s ^ I 

^-i£l«T-^(.'iC’in?'# C8|M1I»<1 f^H" I '3||<1 ^lo®i5ti 

cw^s?ft?r I 


^ I 


br| ’Tt^ csrn:^^ (7f&?5?Ii:^^ I 


i8 I 'sr(.<j5i ih s «p»i«i 'aijNlii<i*l«il5i tvoQ^H i 

^uplrs 

b I 

8 I vs|I^<p 'aalo'i^i <|j<|^|R<p fi(t?rt’1' I 



SW?%^RWWf^8 
i I ^ (C828) D400 

^ I R1 = IKQ, R2 = 82Kn, R3 = 22101, R4 = 3.3101, R5 = IIOI, 

R6 = 3.3101 

VO I ^JT»llt^ Cl = lOMF, C2 = lOMF, C3 = lOOMF 
8 I 

(f I 'qPlteilC'SpK 
'b I C^ ifS' I 








^srt8i*ttR* 

il Pixt^^c^ gic.il ^ I 

'5,1 »ill^ 'tolilWN '®i^«il3) c^'s o^l's »ilW5 »il«t|c's ^c<i I 
vS I I 

8 1 WlWlJi^ C«n?F^sr^^P^I®T (IKHz) \^Oo AW I 

a I «'aiiSi5^piB?r 'Qt?n» i^iir ^jTwt c.^t^c.'® ^ i 

'auNf^tvteii ’^»i.|| <piic,'o ^(,<| | ^ifi? «||S5’^c5<| 'a|}|»lls|j^«» 
^Rt *l|il vsl^C.®! '^ll^ 'OU)»ll3l^lill^ Rt'^W I 

I BtW^I -llai 8 LED •ifN'IWt I 

^w*lr8 

5 I LED (fliT '3|JlWlyj 'Q ^sjWt^ ’itt^ ^ I 
5 I LED »iHc<l» I 

« I LED 'il'^ <p|4^|R'o| I 

e»^^RWWf^8 

51 <ii'Q?rt5x (0-12V) 515- 5.1 spst ^ 

« I (10k) 8 I LED I 

I cg^ C^-i1^ 'b I (IKn) 


'8t<) 




yb|ii|a||»i g 





R1 

I— 

IkQ 


VR1 

— 

(0~10k) 


- 04 - 








- 04 - 


K K A 


fwr 8 LED *111^1 



<3 


il Sl«l'8r^?l <P51C'® ^ I 

I >llf^ 'Jj1?IW|1| ^I'SjIC'o^I 

'SI ^sft^ ^p^^c's I 

8 I RplfiJ'C '!9 |c?iI'!j 

(? I '3(»i <p5iR led '»Kc«i I&ifl 'o(ti«iifl '3i)iwi'!j 


<P5IC'8 ^ I 

'b I ^5ft?r^ LED 'siRcel LED # Spuw Rt's RW I ^^kilii 

LED 1^ «Kc« 1'8 'a|^«ll5l 'a(ilC‘il'!J C^ <P5)C'S ^ | 

'^fPT 'ol^w c<(Wc's ^ LED1^^ I 


I 'srw^i iN 8 ‘iRF. «4plo I 

'Sti*(«jj s «il>ic«i'i?5i csSc'Stii ai#t^W c>l^ll>^^8<^^^«>^ i 


^ i RRl'»IW« ^511^.1^1^. C*i5c 6T5| i>lKlC«IJ RI«S| p|»1«ij|«1 

^ (£i^ R<Ih ^ c^csf c«tR« ^ 1 

Tsn?. w c^rw^r 'siRiwU^i w 



> I C5f^ RPi'oi'g 
I Pt’1*ljh C3Hlt5^ 

vs I iilPBfvi'Bl^i 

8 12(c?rrsf%r5®ppi^5®R^ 





ivSO 

^f>ic®ii?5i £t^ ^f>jc®iiJw^i sfRviR NS (7R:wrf^ 

NSTn^!%\ <pRJPiv5n5 ^51 **1*1 <p^CNo ^c<i I ^c*i rc<i CT <pR5PiS[i5 ^fft^^^Tsirr 

C^f^ RPin»|(.<] 51 (71^ w I ^RJl^ySlU 1^ i£|^ NSTTltj^ 

'5lc»i<i ’si^^ '*1^ RCNs ^ft^, l^fBt^^ '^Klc<jj '*l*i|NQ» <^\ 

I '^C'nR <PC?^«1 <I'^81|CNS ^ l «?ftWT 

NaiPic®i'5^i Ei^l^i lUSPiK,^tJk cnoR?ijI<ioi <pjMlPi'5<i 

<?^iCNs ^ I W C^f^r 1^1'^ voiPicerH^^ I 

GS^I^I NS ’tnx <P3l^iPl^C5l<l <p|c*i<p'^ ^fft^ <P5ICNS ^C<1 I 

^f>iwd55l (7[^»R RF (71^»R ^ I RF 

Pl^1*i3l®l ^51'*p| ^^Qs> RW I RF Pl’1*ij|®l C^Tft ^(•®l PH<pIw^i no|(,^ ^fWf 

^t^STTf <ll(.<l I Nai»ijHi 'ii<pq C'^<p^ f^<p ^i<P(.®l RF C'^<P^(.*i^l f^R>vs 

^ I RF ^ NS 

<p<iCNs I ii|j|Rc?j®i <pc?ic®i5i <pR5P|v5f5 <pw '^TWt^ PiR>ns 

^(.NO ^(,<1 I 

I «t(,<i5i -ih s IF «£RKr»w5i5i «*rlw RtnHH i 

8 IF Pi^h'W (:»i<iivi^«)»5i''i I 

^ S JaHf^>>i3<| RPi^lw IF '4|jl»lfil*M^l5l IFT I IFTt^^ll^ 

sm, 'Q ^fihr IFT ^I sfeN^ ^ ^ 

'©'©lilHJ^l ?r?.'¥|eT^ I IF Pl’H)l«1 Pl'»1*1)h(.<p I 

9Pl'«>k<l V!j|t?l|v!9 l^ciSSn I 

«|an^% Wflt^ S i I C?lf^ RPi^M I illPBfvl'Bli) « I Pl'>Hj|*1 WlWlJ^I 8 I 

2tc?rt^f^t?r^®ppi^5®RW I 
IF (.'^(.'Bjn nrltf mm’iH s 

iF^5iTi^»MiiN ia^l^5i'snw(:^ti?Ttt^’«ri^^^5ni?t'*PTt^^^ 

R's]ii iFT 'ii?' sfi^snt^ 'QTri%i (ii R«i(.'st5<i <ii?' 'STtwr st^irt’f <p<ic.'s 

^ I >^11^ ^ C’Rsr 1^U® ^5^ R'»1?l IFT '®'s]?l IFT C® 

apl^ I (ilwwi 'a|)Nlfl«Pl?llw<l «Pl(.eiSw<l t'ok^'St <P<1(.'® '5?^ 

(.'o|(.^«t ^ ’fl'QW (.’It®! *0 Pit'® R(.<1 'J'®li( IFT S||^»||I5 'Qiillwtc, t<P(.w t’lt^ I 
'®l^l'^?l ^fl'»l*l <P5ll51 'St'IJ JllR^ ^t'® '®lHlll <PW ^^'*p| <P<1(.'® R,W I 

'ai'ijhj <p(.*Hk*i^ <p<i(.'® I R'»)?i IF (<1^ ^5iTf5rf?W?rl?r ^5c?r ji15<p 







(.’It®! SfUfSTIF |i>$i 2||^»(|R(.'S Pi’HjI®! Sic.ill’l <P51t'S ^(.<1 I PH<p|w<1 (.<P|(.»iI 

v5i^ ^ c’lcsr 's 

^(.^ I 4'©(.*!I fS<P ^l<P(.®1 SWW IF 1^ <P<1(.'® I 2|(.<ll'St(.»1 <l1®llt'® I 4 

^5?tt »!(.•( <lN(.'S CT", IF *^1^ ^IWT fitvlailutv© Pl’j*|)N pt(.«1 PH<p|(.51 CT" ’*1^ 

c^sn?Trr "^rn:^ t^rwr ^ cpcir c#f *^ 1 ^ %?t 

'®I<1 (.&(.fl 'ollO'Q (.<lPt’*1^ (.<p|(.»lll <ll(.<] I 


I«t5<pu$i ’ift^ <p<il<i '8t»(j '»ltiil(.'!9<i 2(1^ ’Slot's R.t^ I Rtf 1^1 R X 10 C?IC9 

(3C«r '»l(.?il(.'!><i ^'sfMir Rtfkilii 'ukiil'to <p<ic'® i 'ai(.i«p 

c^c? \bUy|t(b<) QR'olw SHRtii3w<i 4lw^<i ^Ri?l<iw w 

^5i?:?rt^ Rww ^ W i ^ i 

^Itill^ ^ «imsT >llf¥(,l35| '6 w w 

>^|R^ ifl*ltf (.iiR'S RPi'oh Gilt'S? '*1^ R^'® ^ ^ ’•Pf <^<1®! ^ I 

■g.'Silk ^ ^ift^ ^ I R>(.tf5<l C^t®f (.<p|(.»ll 31# ^ ^5^ IFT 

*115^ I 



^(3S|R 






i. OR (Logical Addition) 

AND (Logical Multiplication) 
'0. NOT (Logical Inversion) 



ii) A +A = A 
sfsiHo A+A 







ivS8 


A = 0 ^(.*1 fill's <ilPl^ »(h =0 + 0 

= 0 

A = 1 R(.®i kIi's <]|Pl?r *<H =1 + 1 

= 1 

^sm^A 

A = 0^C«Tfi}W?rtf^'slH = 0 
A = 1 2}W?rtf^’siK = 1 


iii)A = A 
aW8?W^A 
A = 0 ^C®T, A =0 
= 1 
= 0 

A = 1 ^5®T, A = 1 
= 0 
= 1 

'SdiTS 



^WfT 

R'SlBH 

%- 

wun?Br 

^Wfl 


(A+B)+C=A+(B+ 

C) 

ABC=A(BC) 

A+B=B+ 

A 

AB=BA 

A(B+C)=AB+ 

AC 

A.B=A+ 

B 

A+B=A. 

B 

A+AB=A 

A+AB=A+B 

(A+B)(A+C)=A+ 

BC 


#lllH >6 i>1>|»1j|^ : 

A+AB 

=A(1+B) 

=A(1)[A+1=1] 

=A 1 .A=A 








A + AB 

= A + AB + AB 
= A + B(A + A) 

= A + B(1) 

= A + B 

(A+B) (A+C) 
=AA+AC+AB+AC 
=A+AC+AB+BC [A.A=A] 
=A+AB+BC [A+AB=A] 
=A+BC [A+AB=A] 

AB+BC(B+C) 

=AB+BBC+BCC 

=AB+BC+BC 

AB+BC 

B(A+C) 

A+B(A+C)+AC 
A+AB+BC+AC 
=A+BC+AC [A+AB=A] 
=A+BC [A+AB=A] 


A + BC 

='a*'bc 

ABC 

'5f«NT, 

A + ^ 


= A+B + C 


= ABC 
= ABC 





i'S'Ji 

A+BC+AB 

^{A + BC).{AB) 

^{A + BC){AB) 

^AAB + BCAB 
^AB + Q 
AB 

(i) Y = AB + B 

(ii) Y = (A+B){A + B) 

(iii) Y = ABC + ABC + ABC + ABC 

(iv) Y = ABC + ABC 

(v) Y = ABC + AB (AC) 

(vi) Y = ABC + ABC + 

(vii) Y = AC(ABD) + ABCD + ABC 
(viii) Y = (A+ B)(A + B + D)D 

(ix) Y = ABC + ABC + A 

(x) Y = (A + B)(A+B) 

(xi) Y = ABC + ABC+ABC + ABC- 

(xii) Y = A^ + A.B 

(xiii) Y = (A + B + C + D)B 

(xiv) Y = A + AB + AB 

(i) Y = AB + B 
= A(B+B) 

= AA 
= A 

(ii) Y = (A+B)(A + B) 

= AA + AB + AB + BB 
=0+AB+AB+B 
= B(A+A) + B 
= B + B 
= B 



(iii) Y = ABC + ABC + ABC + ABC 

= AC(B +B) + AC(B + B) 
=AC+AC 
= C(A+A) 

= C 

(iv) Y = ABC + ABC 

= AC(B+B) 

=AC 


(V) Y^ABC + AB-(AC) 

= ABC + AB(A + Q 
= ABC + AB(A + C) 

= ABC + AAB+ABC 
= ABC + AB+ABC 
= AC(B + B) + AB 
=AC+AB 
= A(C + B) 

(vi) Y = ABC + ABC +ABC 

= AB(C + C) + ABC 
= AB + ABC 
= A(B + BC) 

= aIb(c+c)+bc] 

= aIbc+bc + bcJ 
=aIbc+bc+bc+bc 
= aIb(C + C) + C(B + B) 

=a[b + c] 

=a[b + c] 

(vii) Y = AC(ABB) + AB^ + ABC 

= AC(A + B+D) + ABCD + ABC 
= AC(A + B+ D)ABCB + ABC 
= ABC + A CD + AB^ + ABC 
= BC(A +A) + AD(C + BC) 

= 5C +JD(5 + C)[c + 5C=5 + c] 


[a.a = o] 





ivSV 

(viii) Y = (A+ B)(A + B + D)D 

= (A_B){AD +BD+ DD) 

= (A+BXAD+BD) [dD=0] 

= A AD + ABD + ABD + BBD 
= Q + ABD+ABD+BD 
= BD(A+A) + BD 
= BD+BD 
= BD 


(ix) Y = ABC + ABC + A 
= ACiB + B) + A 
= AC + A 
= AC + A(C + C) 
=AC+AC+AC 
=AC+AC+AC+AC 
= C(A + A) + A(C + C) 
= C + A 


(X) Y = (A + BXA+B) 

= A.A+A.B + A.B+B.B 
= AB + A.B 

(Xi) Y = ABC + ABC+ABC + ABC- 
= BC(A + A) + AB(C+C) 

=AB+BC 


(xi) Y = A.B + A3 

=aUb 

= A.B.AB 
=0 


(xii) Y = (A + B) + C + D)B 
= (A.B + C.D)B 
= (A.BB + B.C.D) 

= 0 + B.C.D 
= BC.D 





^\si» 


(xiii) Y = A + AB + AB 

= AO. + B) + AB + j^ 

= A-\-AB + AB + AB 
= A + B{A + A) + AB 
=A+B+AB 

= A + B {a + AB=a\ 


AND, 

C'l^;cB?r^TSRt?r OT w1c*il "iI&n* «p<il | ^sc^^^NAND Gatef^c?rs 

CT c^l(.*ii t'ofi ^<il I ^I^®*[NAND Gate 1^C?r AND, OR NOT 
Gate 4?r <i'ln"l'i I c.'OiiR ®^NOR Gate IOCS'S 

I ^ NAND « NOR Gate Universal Gate ^ 

t'R'B HlW 'iRffivo I 

C»l^ (NAND Gate) 

iilt^ (ij^PT >ii<i>ri» "iRw i^Rsf^ AND Gate NOT Gate 

I lA Cfl^cS?' ^ (High) ^ (Low) ^ I 

'ai*ij’<ll?i (High) ^5^ I lie's 'oc'o|R^^*T^^n?‘ tiRsl^'STW 



Rei«i froir NAND Gate-i^Rl ^e«il 



Y 


fSm NAND Gate-<W»lliiM‘'^'^ 





^8o 


A « B Y I 

i) A'Q (Off)Y^(ON)I 

ii) A^ (Off) « B ^ (ON) ■5iPr Y ^ (ON) I 

iii) A^(ON) « (OfO^ Y^ (ON) I 

iv) A ^ (ON)'S B'apT (ON) ^ Y ^ (Off) «im^ I 


INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

1 

0 

1 

1 

1 

0 

1 

1 

1 

0 


tPraH^iflwr, Y=A B 
NAND Gate-tQV^ d»R*i 
sWC»l^ (NOR Gate) 

s«]1^ (ffSH C*1^ ^ OR Gate NOT Gate *iRr 

’IIS'® I li) (Low) ^1^ (High) I 

»i4nl^ (?It (Low) ^ I ^ ^ "sitar 

'Ollww’jlj I 



ftrar NOR Gate-tiRr ^It- 


\ 



tivs NOR Gate-iw^iliw^^ 




•iPmH 'aiJHier-1-sil 


^ 8 ^ 


Pi(.i><i NOR Gate- 'WS; rwI- 


INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

1 

0 


Y = A + B 
NOR Gate-'iW5 

Rw 'a(j|«, ^ c’ife' <iBr 

NAND Gate ^ C»f& liW •^l'a<ii?i*i 

i) NAND Gate 1^W NOT Gate NAND Gate 

(sItIi NOT Gate I NAND 

Gate, NOT Gate-«£l <h'HI'*15'o I 



^3W * Y= A.A 

=A _ 

ii) NAND Gatel^W AND Gate NAND Gate 

AND Gate- 4 I *£1 c’PWi NAND Gate »£Rr 2|CT|'5R 

^1 



Y = AB 


= AB[A.A = A] 






iii) NAND Gatel^m'OR Gate bw <rkH*i NAND Gate w R5<nH 

^wi ‘ilW OR Gate- '9 acHkni “ml ^in I tTwq Ii*iIlS NAND Gate ‘*RI 



Y=A + B 

=A+B |ffe‘-wn?=ra‘^»rnt*tr sjisrw wl 

= A + B 

NOR Gate tflff »li4Wl*r*l ^ C*fr 

NOR Gate ta NOT Gate 4T WI®r^l9^t?R 



iv) NOR Gate Rw AND Gate 



Y 


AB 




Y =A+B 
= A.B 
= AB 



#I?IH 


^80 

v) OR Gate *«Rr 


A+B 


A+B 

■^i Y=(A+B) + (A+B) 

= A+B 
= A+B 

CFf’fT'^ OT, RFoq 'srMTCsr NAND Gate'S NOR Gate C*j^t^ 

o4lPi<»» <p|^ -nHfl '?ftr I NAND Gate <4^ NOR Gate 
i£|^ iiRs1& Universal Gate^ C*l^ I 





2)88 


WiMel 


2t?prt®rt8 <^1^ 


^ I 

^ I R*i'o|'»f*i I^?l»lfi> I 
<0 I ^P^jwfU'o I 

8 I 'a|jHJllf>ltiin5'to Jju(il!> I 

'5s I <l«l(.'o ^ C^W? 

v I Postulate c^Wtrr? 


^ I %-^'Si’1l(.«i«i C®1^ I 

«I (?it^’t?r 'Q'f c®r*r i 

8 I NAND NOR ^ C^Wl¥? 

<t I : Y = (A + B) (A + B) 

'5s I : Y = (A + B + C + D)B 

<{ I : Y = (A + B) (A + B) 

br I ^yi?IeT'^ : Y= AB + AB 

<6 I Y = AbC + ABC I 

2j»f 

i I NAND c»fls NOR C»jtTS^ >j|^IWJ AND C»fls OR C»fls NOT C»fls 
^ I 



>llW 5 

^ *11^ C^IW 'ailV^I- 

• ^ tilT5l?r 'Q 'il'!>lwil ■^2Hl1% ^p^ltvs 

• '6 <^l^ai*llRl ^4*11 ^^ICi's 

• «^1•^^<^»N^I 'Q f^C<l»N<| ’fm; 

• mPBca^M '8 f^>viiPBcfi^iw5) a'-U ’tm i 


CT -^iR^ 'a(|v5i5’jy &ei(« R'05 i R»'8 PTsif^ f^^?r ?sc?r 

'sl(.<p «pR(.»i*Hh <i(.®i I (£|Ji<i (.<p|(.»il Feedback Pl*j»ll*1 

^\ 

^ «iNir 'Q «i|Vb|WH 4I<«I‘-1|R|: 

(Adder) 

CT ®if^<p •^lR^ij5<i -^Kk*!) <ilR*ilR ^’sljBr <P5il '5^, 'o|(.<p 'aijlvsiti 

<i(.®i I I ^PfT- 

i) '=>lj|'»h ^) ^ 'a(3l'»l51 I 

^^^jl\5i?r 

CT 'aijl'»l^i 'ii'^ R05$i ij^fU ^'*ui?r (.<il’1«p®i <p<il *il?i, 'ok^ 

'aijl'ul^l I (?lT*f <P5lh 'St*13 ohfw '0|<l'?J,l I 

i) 0 + 0 = 0 ii) 0 + 1 = 1 iii) 1+0 = 1 

iv) 1 + 1 = 10 

AND Gate 'Q X-OR Gate '4<pfi> '^l^’^TSTTOT^J^ I 





>84) 





A 

B 


HA 



Cany 




INPUT 

OUTPUT 

A 

B 

Carry 

Sum 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

1 

0 


5; (3Bft*r I 

Sjm <flW^ Carry bmj 5pHlH 

Sum = A + B 
Carry = AB 

ffi 'ai'bjm 

OT '8ui»l<i 'iiRW»<i *(l^c*i Rd»fl i^IC R'C*! 

•M1 'wtw ^ 'fl|j1'bi4 I ^r*t=r i*i 4|R4 RcBfl ww^*! R4?i 4<w 

«IM»I Ij^l5 Rl3 CTW4CSr^ WlWl 41lifl RcSfl ^ilpir will 4<C« I 

liRt nHJlS 'a||®5»lt <ttC4 1 tflfffl* Sum 
Carry. 1^ ai^tC ?f«i 'oijIwIh ^t*il 




































iSb- taMlw»i ^ 

^1^ 'oulwlfl (i|^15 ^*1 'qilvtln <^eQ <Mil ^ I RcUfl ^ 'aul'bH Rtb 

OT«IIWl ^C*11 I 


Smn 


Cany 




Sr'S Cn'fl^ iI®ISH S 

Sn = An + Bn + Cn-i 

Cn = An Bn + An Cn-1 + Bn Cn-1 




INPUT 

OUTPUT 

A 

B 

c 

Carry 

Sum 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

0 

1 

1 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 


t5R*l! ^*1 'aohln 





































^8iti 


^1<|» 'S ^ 

^l«P '»! 1^1^51 

c*r ^iRpcS^i RtiJ^i R(.?il’j<p«i 1^'*% ^<il 'oio^ 

I A.I*!’ IS ^l(.»isi Rtiilc-’l^i <p<il (.*10'® ^lc<i I til 

•*ilR^ ^®i'Oo ^,1^ t£|'a|o5i5i *1'®^, '®c^ ^tT'^Nl RO»il tf| t>i|l^otf AND C^fB" ti|?r ^•I’iou 
tiMB’ NOT C^fB *ij*i^|$i ^^5?rr 1 til'^sIB X-OR C’lB, AND C^fB ti|'?r '*i»|t«o«i 

i£i -/iiRiij I X-OR c’loB^i *p)et Ro?il’l«p«i Bs1%'^<iT tiw. AND c^tB tii?r'^slw ifRr 
BO (Borrow) '2®fB *mI I I^oo OT*llo*ll ^c®il 8 





A 

B 

Difference 

Borrow 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

0 

1 

1 

0 

0 


fSar (5R*i 


^*1 

ij^jB ^|*p 'Q OR o’ioBti >iKlo<ij t£i<pfB t'®!^ *p^il 

11£|^ 'j^iRsB R(,«i RoB^j Roilhl*?®! R'’fii *P5(I I Pioisj tii^sfB'^pr'^fl^lW 
^^,’^•1 ^0^1 ^<il ^o«il o 



ti|’«rt??r 13^ AND (?|B, ^IB NOT C»jB, X-OR C# tiRsfB OR C^ttB^T 
^scir t£i^ ■>ii<i 3 iB<i ^ ^ i t£i^ a 'q b t£i?r 

*il^lo<ij c't'QTTf'^ I tii^ *ilI^o5$i5?*r (BR®i Soa<'^5?rr r(.®iI s 








A 

B 

Wi 

D 

Wo 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

0 

1 

0 

1 

0 

1 

1 

0 

1 

1 

0 

0 

0 

1 

1 

1 

0 

1 


(£|-1C4|Vb|4 >S %(i^\^\ii 


(Encoder) 

liHwlysM 

\s(f& iflPPT 'iRm* tvttPiCT*! 

^C?T I i^ >si*iw1vttlCT<i (m OT^HC^IT^JOTT I c5Rt*m ^\^}W 

wl^lcfli ^m\ 


Ao 

Ai 

A: 


4' 

4' 



Oo 

Oi 

02 


f8assSTibiiMp|-«il|i| CTW^1^<iHwnB!?r 


m»|«(KN « ^ uJRcfi^ 'sftW t^iwlvsknn 'S»l<r«IHlR 

lewis' ui'n^lwlwn Ini i ^^IwiH*i w»l^wn *(h>M wWlwl 

^C»IT 








Ao 

Ai 

Az 


At 


+ 


Oo 

Oi 


02 


flam ?viitl«m>i-aitl*i tHw upCTWi 

AD-A7 *l4» X'l’l'itfl 0-7 *r^b'1& c»Pic»i*i Xi^d» 

al^tH ^1 ^ I 'Bllfl CT'afll 00-02 •rtw 1 

A0=1, a# W CBPiPWO W wmiwl l vsHSB^^ = 000 
«ihh, A3=1, -alsl L»Pit*i*I 3 w wNkil ^‘Lkc^ I ’oda'S^ = 011 
A0-A7 ’l^'* «mj 00-02 'ailSD*[cOir{t ttR*i ^c«il I 


INPUT 

c 

)UTPUT 

AD 

AI 

A2 

A3 

A4 

A5 

A6 

A7 

02 

01 

00 

1 

0 

0 

0 

m 

0 

0 

HiH 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

m 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 


Rtpn fSoq 'o(Sh iHtT tuitTlwIwm wHItil ^wl I <*l ■s'^tw b’1ft'TS,*i'^l» 

(iRt, 'sfl» '8ii£G'^ '®ilc^ I «i'vll! ^«i •ife^’^Tl^ 1 ^1 

OR Gate »H^Wi ^ *»H I '^R^ 


00 = A1 +A3 + A5 + A7 
01 =A2+A3 + A6 + A7 
00 = A4+A5 + A6 + A7 










































unc^kln 


(Decoder) 

unwIwlMm RH?1*» ^(PTf I^w'l'slii I <ir*Fr tflT ^WPW'lliW ^ 

*re*lifir »i’('8nj cBPttspT "^bt i 1^ lai^ licelwlwn 3W 1Sar cprtl5*ft 

I ^Ifl el4i)^|p||t dJRvw *iWwj ^4 hI e^l ^ i 



ffeir ! ji^ iwi 








































1^wI»Imiii ji^ Iwi i ^ln ^l4«iHlPi^ (JJRwin ^'®f*il ^1 

?1WI 


Ao 


Ai 


A 2 


tSn lEtfl 

A0-A2 7r(?Ut Rpim «i*tK ^?it ^ I 

«|l#lJl(B 00-07 *1^ CUstSlOl*! ^im I 000^, 'afllB6t3* 

00 (1) I 011 'Bilw’IS 03 ’<It "^Rlt 3 wNlwl 

^ ^ I «ri^ osfSicspr (0-7) •r# ^ i 5 

d!Rc»1 ^ Ol^lc-fl ^wi- 


INPUT 

c 

(iJTPLrr 

A2 

A1 

AO 

00 

01 

02 

03 

04 

OS 

06 

07 

0 

0 

0 

1 

0 

0 

0 

0 



0 

0 


1 

0 

1 

0 

0 

0 

0 

0 

0 

HiH 

1 

0 

0 

0 

1 


0 

0 


HiH 

HiH 

1 

1 

0 

0 

0 

1 

0 

0 

0 

HiH 

1 

HiH 

0 

0 

0 

0 

HiH 

1 

0 

0 

0 

1 

HiH 

1 

0 

0 

0 

HiH 

Hifl 

1 

0 

0 

1 

1 

0 

0 

0 

0 

HiH 

Hifl 

0 

1 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 



■Oo 

■Oi 

■02 

03 

04 

05 

06 

■Ov 










































t^w>n ftcar iJRsfl> Iwwivsh I <*1 i^wiv#kii 'nlR^t’S 3fl* 

flpn’SIS''a(t®D»3iiiJ «11«?l1 *|1M I ^06 'B(Sl#| I 



































































^ I <p|S^|w<l 'a||v5i5^ '^K,C<P'St<P <P51N <Plc.'8t <P5l| ^ I 

^ I <P|S^|W<1 Rl^fl CSrsrf^ CPU ' 


^•iwl'sln 'e *(t<r H|4*p3 o 


^•<C4|VbW 


(i) CVttRiaijIei 

^’*lJtt'sR 1 

(i) Cvbf^>IJM 

(ii) 

BCD "5^ 1 

(ii) <i|?r BCD <i|'^ >a(|«‘5^ 

<lR‘ilR ^ 1 


WlPBca^l^ «l^mPBca^lW^ 4l<«IMll**l: 

(?r «ll^<p 'aiC»l<P'©^5Tr 'il'^ (£|<q>I^a||(f) a||p5(.sl'S(l<l 

<^C.®1 I Rc.il »l|p5(.sl5||51 <Pl4«HlPl <l4»ll <P<ll ^(.®ll o 





»||P5(.?1'S||51 ^l?lWIW C,1’<l|(.»ll ^(.iios^ I 'a|(.»|«P'Bi^ 

'SW c<ic<p|(.*1l (ii«pfI5 Pi(.«i5 '^IrI(.<ij R^l^iH 'a(|«l5t[C& 

C2l^ ^ ^ I r<K c«fc^ c*n<M wi >4^ 

^TtWI 


I^SIIPSC’I^I^ *||R^ vbHiWlii ^ I 

(R >il!¥ci5< Riar i£i^ '^©1?:^, ^ 

?i1t^it^^i 







fear % PbsilPBca^iW 


f^fifg IRS Tsmwnr (ttw i 

R>»l|p5(.sl^lw<l wf5T 'a((.«i<P'©wr '0(|v5u^ C5|t^ (.«ic<p|c*ll 

^ ^ I ^ ^ w 1%?:^ 




MtSBcshsRr 


(i) fi}^ (i) 

(.<1 wit’ll t£|<pli>w ^IW ^^'s» <p<i| *ll?l I 


(ii) C*r wk»ll til'^sfS' fiRjef ^W'SW (ii) 41^ ^W'SW 'a((.»1<p 


(iii) AND OR |(iii) AND ^ ^ 

■^1 

















i I <pR(.i"HH >>111^ 

I 'oijivsh 

'51 ^ft’^it?r^? 

8 I twC^sM^^? 

(t I »ilP5(.|JWl^ ^? 

'b I ^ 'aijhh C^WlTT? 

^ I «0v®i ^Ri^Br ^®i(.'s ^ c<iwi?i? 



i I ^ 'aij|v!9lw<i c5f^ (?n«r I 

I 'Q f^jwi^siw^i 'sm ’tts% (?r«r i 

b I 'srt^^Sft^ 'Q f^>>llf^CSll^(lM<l 'src*iT 
8 I 'Q RjW|1I»< I 

(t I ^iP5osiiisiiw5i 41^ 2|(.?ii’t •tN’ c®r*t I 

i I fsapT^ ^ft'G I 

^ I «il<iiilSw<i I 

vo I i£i<pfI5 a(|p5(.|ij^j|$| ■»i|R5i5 <p(.<) <pl4a4HlPi ^4*il ?s?r I 





• ^t4"4*ilPi ^4»(1 «t» *inw; 

* ^it^n ^ liRt win »hiptcH ^po 

* ^^«|S?iKHI -uHlI -«W 

• piR wlfci ncxll^ ^ •I 

• wR wllfl cnuilRfl tSIRfl'BW *ll?w 

* 4^16 J||^Urt *liMi •tRw I 


'mlF V'^*f-T*f (Latch and Flip-Flop) 

frT-^’^Pir lilT^pfflrfflCTlfl dPlCT^ I 'STWril'l 'BiftH RjWM 

^*t-TK ^’^1 RWiBh Pi*l^h Rnc 'wir 

4 C 4 4 r*l 1 4)11 W>flPfl! lift 4 I« +fll «H * 11 * 1 ^ ^1 QW- 

F*ri iflw pp ifl'Hi ^111PP ^iRPiJSi tftft « ^?pi 'fliiW^ <iiw I 

^*l7p ^ISn ifl+li# 4 IViR 1 i4^«HjlCca ^ft*i1fil 0 (wcapw wfi?6wdCBW^9W 
aflVS^ n ^ftnifil 1 liRt ^ftnifll 0 14WBw ’«iiW*j! *iiwii flis i 

WS" pfait^, yrtiLH 0Prtiw i 

WiflCT 11^ PMIW 0 OTfflT "WRiW Pl»l*Ul<1'9 ISrtT W I 

^^'!|i3hr’iftllEV PP 1 0 pftpit^ I 


Rsp laMt FP liw ^urtPi vxvk \ 



iiaiiTiifHiiiiH-n‘ 


1Q = 1,4^0 = 0 

HwiB "Hi! 1Q = 0, 4^Q=l 




•iBm* *I|I^ 




FF *ij|p ■ilwie ’iRfSw I 'uIp He,-*™'»!'( hubtIh ^■‘p I 

C'lW'^W^ I W»|R «lJ|b P|t>^^^(Q= 1, ii|^Q = 

0) w| "iI^N* (1) ^•a'H w I tfl 'ar^j^ FF "ulft "iIct *I15I5'o \ «flC^ 
«tWlw FF ^*l1 ^ I 'iRT’^lWlFV^W'* fs* ow «|^ 

^sl I NOR ifl^NAND Gate FF I 

NOR^'^alTsri^ FF'^^ S 



fii?'! NOR*iiif^^?I' I 


s 

R 

Q Q 

0 

0 

No change 

1 

0 

1 

0 c# 

0 

1 

0 

1 filt-nt 

1 

1 


r^ 




NAND FF^^ 



f&ir t NAND’•ITt^ 






i'bo 


s 

R 

Q 

Q 

0 

0 

No change 

1 

0 

1 

0 c.'^'S 

0 

1 

0 

itoiJ 

1 

1 



licBftsr 

tWW5l ^\Us. I CWT S S-R, T, D, J-K, M-S, I 


Pi(.«f>i(.iil^iii*i ®if^ ’tksT If-s^ 1iF^r-ipm 

Stg’t «P5il ^(.®il I 

i I Bovince elimination t'sQc.'o | 

^ I WIT I 


'S I Frequency divider I 

8 I ^c.®1<wSl^<P <p|S^|$1 t'®R(,'s I 

a IF4 Pi9iii*i >fi^<iiini*ii*i •s(iHl'«n4nt''l I 

q I RjfwJH I 

V I RR>f| C’l^ I'oRc'o I 

t> I (.»((.»ill^ 

io I ’1|PiI«<P «lI^«P SifSRIf <P5l(.'S I 


vbifriatiw '6 cBRww'snwrl^l^fiW^I^-wRr^t'^W^ 

SP^S^ J.K^-SPC'IH 4l<Hf2^ 8 

S-R 1^-IPf 1^C?r J.KlF^-IPf OT'SftC'lt ^5?^^ I (^ITT J 

'Q K: J'S Q CF AND C’l^ to S >4^ ^K'6 Q CF AND C’f^ to R 

'55?rc^ I Fc^ j 'Q K '4?r 12(c?rf*t f?ij^ s 'Q r F^tFs ‘Af 

^ 1 wc^ I J - K to-IK^ (3FFfF»lF^ I <nvmj3( J=K=1 

'St'IJ Q 's| ^(.^; 1 <*II<P(.®1 0 RC.^ 0 ®ftFCF 1 I t^CPTf 

c5to's Ifeir (^) Ftrnto’Ft (7r«t^ 



ftc¥lnri®nrt*r’iSw’ilW' 





■A=tt.i 


^^rrtseti 

i 


r 

1 

r 






































I («0 J - ElH-K*iv^f^'«nHt9r 


























































J 

Q 

S^.Q 

RPK.Q 

Qii-1 


0 

0 

0 

0 

X 

X 

1 

0 

0 

0 

1 

X 

0 

1 

0 

1 

0 

X 

1 

1 

0 

1 

0 

1 

1 

1 

1 

0 

1 

0 


iWa-fl (^ ISoif J K^'i^'ww +5V ^ ’lyr* "KA -alitn -illRflJiB 'ftiPiiflli 
I ifl J K&*r-TC*r tiw1If»li1l< «l ftfS'a I 


D QHFt*hl ^I^mPi t 

Dl!(^*i QW-iPi t S-Rfri'-Wflfte¥^ 3 ^jjf 1 4ciii*i 44cn a*r +feiwir'^ 

I Rcmi ^i1¥cBj ’iWw apt ^ft"H ^ ^ i ^ ^H'-iP^it# d 

tlX^ Vi I 'flff Wvpili^ iq^lt I ^(J'Rw 

x1*lnrOTCfffPTt^*rt^ CTWIcnt^nrcni«wft*fltf Dtt|^p^*ii1cinr*|3lT^(SR»r 


Data input 


SET 






D Q 

> 

Q 

direct 


inverted 





RESET 


fl* ID *H?I QPHB’tt 





PiwknPifll-i -ilSn* 





Clock 










1 

r 













^flTiput) 


JUIT 



irm 

0 




^output) 










1 

r 













1fei ■ D 



clock input 


fBar w D ('fl * ii F»aMm i w i ii, w Wt^hiWl*r 

D « tHL’IflS'a fim w **lw i %«?r «Wcw 

i!|'S|^ Rib OTaul I 

























































WMitW ^ 





T ljH4K*hl I 

T-flKlK ■ J - K'&n-wn J « «(« T- HK-iH *l1i» 

^ I = O'Wl^J = K= 0^ tfT *tH5r 'anSflS^ +H I 

1^^j = iTO|!rj=K=i,<^ *1^1 ^>1 

I dsRw ds^ wlH I 





T^bfluinin "fliw 





(a) Logic diagram 



T Q 

CP - 

> 


□' 


(b) Graphical s>mbol 


Q 

T 

Q(t+1) 

0 

0 

0 

0 

1 

1 

1 

0 

1 

1 

1 

0 


(c) Transition table 
Clocked T Sip-flop 








cnr (J-K MasteivSlave Flip-Flop) 

CSV J-K t 

C5® J - K l^-y^T 'liPT I uj*pIB(,«p iil-^ln (fll^ 

'aiHfllSw LS's ^ I 'sjtflSlBRT 'odSU’jjy csw?r ^•i’i'5 n*w i •fl'ItPT 

OT, ’iC'BtPS'B C5^?r 3*^ tHt*lfl>*S I ^P<I*T 1 R-fllia 

*il>6n Rfts (flwi C5® Rfts I o 'omtHi 

Rftll ‘9^ US'# «ltc^ I 

^JPT^ ««*(.'0 Q = 0 .= 1 , J « K ^'^ftapcsr 1 « 0 

fitWM ^3r ^PTf I 'H’^K 3*^ 1 '^PT S = 1 « R=0 I «il ’TSIS' 

csw?r^i®0^ ^ 13®^ 0 "^pr ^rP^iRRT •it i Pw 

L5C«<| 'a||S'*jJJ S = 1 'Q R^ 0 Vl’icwi nR^vi^ ■^pff Q = 1 tiRK ... = O'^jR' I 
J = 0« K = 0«Mi 'aUS’B’dlJ Q = 0« Q = 131WIRf^J = 
K= 1 'oi^^ln ’<llw '0151 sp<p ■Hh-n ■HR'S'it'151 ^iW 'a(|w3-^'5 '5H'i 3RJW I '*Rr 
^ tiJR"! fffSirr^pHP^ I 

J ■ K’Tp^m c5PB?r^-3»r^aR3‘ c5^R»r-3Pc*Rr«tFSRt^ i 

3*?rf ^ '®fl‘ I liRT liRF ^ I 


"Master Latch* ^Slave Latch* 



C 

J 

K 

Q 


rn__r 


jrn__r^i__r^ 


J SET 


SET 


RES^ 


SET : 


; RESET 


Bdi! J - K Ctf cm fr4-3pH sp^ 






















































































Ifputs 

Clock 

CditiLZ 

C04-nfr«fli5 

J 

K. 

Ok 

9 

5 


0 


n 

S 

a 

NocHp“xft 

0 

M 

n 

C 

j. 

M 

RE-SiT 

r 

Q 

n 

4 

P 

SET 

if 

li 

1 

^1 

n 

Wt 

Q, 

Totei* 




w *if^ ^iiRmIBii 'siiwr tire®' fit^ •iHwii '^’*Uf 'Mhi 4^1 *iiii *p*ii»p*i 

<llil 'olw ^c«l I '»lNI<lH'» IjpH-iP^ •’llR^J 'qNI •^ifS't'oQ 

*?<il ^ I w|{.*il ^iS^lw ^I'slu UpT-I^T ^<iI 'o'o Rw<i 

RWW •4i<l^l<l ^\ »IIW I 4|5B^1m< 1 »ll^|Wj 'a|>»j'ajDer'^^P«im^ 

<ll« I 4 ^|\b| ^|Sv|<i '»i|Rpi> t«>Bj|^(,»m a||<qj(.»i Rl»f| 5‘l'8t 5»<li *ll?l I 


vSnK'flH ^®IT '*rRr, ^jPlT <pc»m 'a(H*i ioo1& I >£(cs i£|’si^ i£|'^ 

*WW<1 lo ^1 '?lf <!•(?) s|W*Wft 







(i) ^c^Ido ^'*Uf 

(ii) v!)|««i <p|5v|<i 



(iv) OT®PF I 







^|5^ln *lKi*| (Coimter and its mode number) 

liwflf ^|!B4In MjIflWN WttWt^iOTT 



CLk 

fBar 1 


«ii'*tlPT FF larar vsiiific^t *hm'!1 ff tiw I^wm ^ i 

FF-'II a*^ *lt^ OTasK-W I ‘*|1S‘ tti-vltt bIh Rwh tIwvIh | U|liJ dIhIu J-K1^- 
y*rilaT^«^l Q = Q3Q2 Ql QO^STWBRfl CLR-iflWt(0) 

Pl*1-ll*l Rw Q = 0000*^1 ♦fH’T'aiPlW, Q = 0001 *11«?l1 ^*11 

jp^ Q = 0010 i 'j'Sla dP^ •it^pr^l’iw, Q = ooii *rt'OTt 

^ I b'ajf*II1>I 'a||>ic«i, Q = 0100 •lt«*ll ^l?l I «|QhiI b*ic« 

*ltC^ I Q = 111 ^ I <*Rr*HW'?i *I1#|9| «ll»1W EFW*11 ^Sl I 

q = 0000 ^ I 


uCRot ^ w^iwl ^wl- 


Count 

Qs 

92 

Ql 

Qo 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 


3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 


7 

0 

1 

1 

1 

8 

1 


0 


9 

1 

0 

0 

1 

10 

1 


1 


11 

1 

0 

1 

1 

12 

1 

1 

0 


13 

1 

1 

0 

1 

14 

1 

1 

1 


15 

1 

1 

1 

1 


$ (5^ i ^iS^lii 



































































(Application of Counter) 


' <p|«t '^s?rf <ilii I (.<)»i*i- 


NIOC'S I 


8 I Frequency counter Rc>iw ^ i 

I <i3<q^'o ^ I 

'is I Industrial Control system <£\ i 

S I Domestic Application C^M Counter i 


a^^l^C'9't (Types of Counter) 
^C'O ^Iw I (.<!»<*1- 

f^RC3FHI^ (Synchronous Counters) 

'8. <p|S'^l5i (Up Counter) 

8. \!9|\S«i <p|S^|'{i (Down Counter) 









i'to 



<>} 



i-W TW^^Hwq^^H 







FFl CLK I ^-|FCn J = 1, K= 1 

o^^m, CLK ’im wcMli»'» *rn:^^sr[\5^^ i clk ’im^ high 

(1) LOW(O) I 'oi<)^i<i ^ I 

(?I^^ FFl i£l?r^5[1^^ FFB <£\K CLK (71^ FFl o C’ffiljTr 

FF2 ^ I i£|<p^'o|(.<i FF4 VS^ “5^ ^ I 

w?s?iw (?r«rf^ri^^ w ffi ‘^i?’ c^car o ^ 

i FF2 lil^FFS C^ 0 i FF4 

QS 'Oll'Ufij i i£l?r ^*15)1^1^ ’S|c!5(.^ I 


f>IHtai.MI>l 'Q 'sm 8 



'ailli5lHC<fl*HI>l 

i 1 FF <£\ i£i<p^ '^|g'<|‘iis?j 

i 1 Sl»4» nt^PTOWl ^|e1|ill 

1 

1 

it, 1 csHf^Wtksr^ 1 


vs 1 g®^5'5tf^ 1 

vs 1 W 1 

8 1 «tf!>ei 1 

8 1 1 


V 0 .V 5 »£# ' 01%‘»£1 

AD i Analog to Digital 4H'b|l^l<IW AD ^ I AD 

^KtWI Analog f>l'Hj'MC4i Digital l^ntsUliTr ^ I 


DA 8 Digital to Analog DA ^ I DA 

4H'b|i5'lW5l ^l^tWT Digital Pl^HlMW Analog ^ I 

^£|%'Ql^i| AiA^\^ 8 

(^) 21^ <P(.5l»l Pl(.'»5(.»| I 

(^) I 

(’f) <lif5^^3Rt<^»tW I 

(yr) I 

I 

(■B-) I 

AD '0 DA4«i'»l'i>lw^ «|tl||et^?|^| 8 

^srr^f^ 4 >H®i3|<I, 

<ij<i^'8 11^ ^sfBT'Q ^sfBT 8|iih^lll 'aijhh’t i (.<pIg»iI 

\ 5 f 8 T W f^fi?l 3|*1 ^Kt?r C 4 'I^=Tf c«tc^ WPTl^Wt ^ 

i^<i<p| 5 i ^ I ^ 5 n?r i£i^ 's %iii <p*i'oi'iJ’it 5 i 5 i 2 |^?ii^f%r$T^’f^^ I 




















0.8 csrcsjt^: 

^HiSUN CWWlQ 

5|ttpw C^ «I1^^ ^©1^ 

>ii^wj‘i^ill 'J|f^t4i»i ^ «f>H®'Bi<it4^ >i**ihw ^ «rR;^ I 

<pf*H«5lc.'Si<i <^1^ 'srt^p^ t'oR <^1^ R'jjc.'o^i ^rt^TPIT oc,®i I 

lilt: '»(t«o«p I ^- 

(^) (Main Memory) 

«pPH\5'5|'Si Pi(.->i5»( CT 0^ '8 t^l*P"l(.*l<i ^'®»il(.«i lil'StlW 

•^NRi<P'o|(.<i illC^ I lilt: (.*ic,»(lI5 'oio’i’pl^'o JT'® PiRt® 


0.(f C>ll>l GSlf^OM : 

CWWlfi^ C4lPlR'»l»l 8 

^ iStsf^^TTUr: 

• Read Only Memory (ROM) 

• Random Access Memory (RAM) 

oiwiRd (ZiRR'ohl s 
^) <i9<i^h (?rr»lT wwiR 

(?r wwiRc^s ^ ^ C5T«IT^^51^^ (?rt% 

CSJWlt^ <IC,®1 I (,«l»(»l- RAM, Magnetic Disk I 

’«r)^sf*i^^ri%csrcs(t^ 

C*r (.»IO»(lR(.'o ■^Rs'o '®'<l3hPl '5^^ ^n?r ^ '©Iw CSfWlI^ ^{.®l I 

(?m- ’fwa ^sn^, ROM i 


’f)^tift‘C5rc5nt^ 

R'jj'© s|<ii^ <i5ii ^(.®i CT c.»)t»)lR (.»)t»ilPti ■'iRsi'© '5^ ^l?i '©l(.^ (.»<(.»ilP 

I RAM I 


^)^s»^plftcsicsil1% 

pij)\© fi}^ ^ -555^ c?r CSRSllfw ^ 5 VtT Tflir ^ CSRsnft I 

(?PFT-?^, 1^^, C&'*t t'®lPt I 



«) CSJCTl^ 

OT ^RTRT ’RT *1?^ •^I^'o '5C^ *lly '®lc.<p ^nIk^iI^^p CTWlf^ ■<i«il 

^ I (.<!*( *1-(.&1^<P I 

t) CSlCTlIt 

^ ^ I dtW C5^*f, ^'sjIR I 

va(i|4C>l>l -♦« CWWlQn CfilPlR^IM 8 

Access 2|^f^n (.>((.»ll9 >INN*1^ PinPlR^s (Zlf^'^J^ I 


^) csrcsii^ 

(?r twwiQc^ ^ ^ ’i^, ^ ''©ir^ 

Pi<w.iil^iil*i twwiR <^*ii ^ (?m-c^lw (^ c»i(,vii9 i 

'^r) ?jm ^sOtWPT CSJCTlI^ (RAM) 

(?r (.>((.»(iRt'o '8 ^5«lT <1^/(.«i’<l(.*i<i -^-sihR ^ '5^ '^1'^ 

IS<pHI< 1 'a(j|<P(.'^'^ •^*lH 'ok<P ^l)l'®»( (.»((.»(iR ^®il '5^ I CTSpr-WTsT I 

CTCTl^ 

(?r csrcsjll^c® <1^/(.«1^(.»151 '8 <ul'®»( 'aijl‘PtJ 1'»1 '5'»t?l^ 

<1J<1^'0 ^ '®k<P vslRwi (.*lt»(lR <1(.®1 I OTSRT-f^^ (.»(»(15 I 

^) (.»(c»(|I5 

(?r (.wwiQt^ ^5v|jw ’t^/csm ^ >ii^ 9>4 wtwpr cwwiR ^ i 

CT^R- c^iw 5T*r CSJWl^ I 

>II^WI»I«|C>I>IWH >ilcvr^RPilC5m R>l^ <♦« wwlQn s 

fi|^-^va(\6j'ijDM csrcsi# 

vil^ti4*|8|t>j>iw<i twwlQw «WK ^ ^srsj^fH wtwiQ ^ ^ i 

sifaFsn^s^m w cfifiamr '8 <« c»iwi9ty> ^ ^ ^ i (?m- 

^iJlW, ^ r'®)|R I »ilil<i(,<ik'^'Sfl^CSFlsk^pu^Rf 'fl (.»io»(lf5 '3 (<i?{^H <p(.<i i 

CilWiQ 8 

(?r wwiQ^i ^mcsr ^ri^ciFistcjpnRi^ wiw «rn:^ ?sctt^ ’^rtwr 
^ ^sTc^ csj^sj# ^ I (ii wcwfQw ^Ktwr 

■'iKIwj '‘pFHwJIc.'Ski ''ilc.’<r''i’s.<i'8» ^p^il I '<ijrI<1'‘p|51 'oR*^j'o s|tiil'8t(.*i ®HI'8 
^ csHfiilww i(i^'4>iw 7 ^^ ofit?r ^ (iiw >i<^lii<j> wwlQ w ^ I ^rT*fm 

C5lw C5^, C^tW 1w, 1w ^'ojIR (.»!(.»( |15<i SnK'SiH i 








^ s 

c^tw wwlR I 

<fl\®5rr <# tviwiQ I 
’f) wwiQ I 

^) ^ wwl9 I 
«) C5lw (?hT csrcsi# I 
F) WWlQ I 

t) C5lw 0^ cwwl9 I 

W) CblM4 CWWiQ I 


trrtwwiR I 


(.<p1"Ic.®i<i <P(.ti CTWlfw 2r*il*i'o a^<p|ti I ^r^TT- 

i. ■^l^’flsrl^ WWI9 
it. WWI9 

(.^R«p'«s>l5<i ■^iPlT <il^c’1|eil<i 15hf^'>iJ<i 

^ (fl®r <pw ‘il *RIC^ (.»!(.»(iR t'oR <P<ll ^ I R"0®1 iJjlW, ROM 

PROM CWWiR I WWlQw CST^sr ^^1^^ 

wlw^'cblS^I 1w ^ MOSFET to ^©1^ ^ ^1 ?Tl^, 


sii^sni^ « (3rc5n%^j^ 

_ g|1^»i#(3n?i# _ 

i. ^ wwlQ c^s#?r «lQi»iil4<iH i 

^? 5 *Rr^^' 8 » ®ii(.<p I ^ 


_ CTCT# _ 

i, <£\ t»it»ii9 c^s#ir fiilsRdw^ 
^^i*Rr '^'sii'^Q I 


wjk csfisn^, 's ^R»(jw ’t'Prm stcirm 

v>«ii»f«i %(f»r, csrtsmr 

?sc?ri I 

o. PiRrS «fW¥ 's. PiRrS «tWTr 


<£lVS <1^/(.«1^(.«1'Si '5^ 


’l^/CSTStC^RTfNr ^ 


8. 2p(1^ t>l(.»llR S'??) R'JJ'S 2Rt^ 8. t'^(.<P'®lf%t>l(.»llP 'ai^'^lSl Pll'S 

<P<1(.«1 •^K.'SiR*'® S'HI'S »J(,R *ll?l I S|<||R, <P51(,®1 •'IK.'SiR*'® '8 

'^5^'5]C5'*nTr^ I 

(t. «r*fpT csn^rrt^ '>m 's *(m t»it»iiRc<> spfw 

wst ^ I W5T (vo-ioo) cwc^iiR w ^ TJFfw 



'b. 81^ (Mto ^tt^t wwiQ 

(.<p|(.*il 'a|^i£J»(.»< '0|V,'^?lh ^ 

CSIWI^ 

I 


'5s. (Mto (ZFfW ^TT^T 

cs^sn^ ^ ^ 

^ 

CTcsrt^ ?j,i(.*i<i ^(.«ii’t ^fT*(^ <p<ii I 


ifl (.•*(»W1 CSrsrf^ '3J,|(.‘1 '^'s'sf’P'S S|i^n> 
Rtf ^ "Iwo •ihjH '^»<h I 
\r. Sim csn^nte (?^) 

^<lR*'S 5||(.^ I 


<\. Rri5?r w ^ 

ihlH ^fSR's '®'o (.^Pl I 
V. WWlRt^ ^P^QWBT 

^sfBT ^Fl^, 'Q 

Rp9S| C8||ii|l| -^i^vs ?||(.^ I 


Sft. SRI^ WWiRw 'Q 


l9. (.*<(.»;IR(.'o 'Q 

gRI^T CsnRito 
?S5R ^ SffaRTtWr ^5^ 
I 


io. sRH tmvlRw affslfw ?T 
^srsi^fH (RwtR's w ^ I 


ii. WWlR, C5tW (RSl^ 

csiw#, ’Tt^ssiT ^ (.»i(.»<lR ^'sjIR R(.«iI 
8RR (.»i(.»ilR I 


10. t>iw^lR wwlRw ^Rtw, 
^•il^j'a^M wwiR's I 

11. CSTW C&n, <^l^p94f, ipPtf^, 

f^, ’IT'ia ^'sjIR 

(.■^(.<p’®lR (.»i(.»ilR I 


(il^l'^1'8 ^|vi?|(.»iR «f»ij 'o||(,$i<p *RPR (.»<(.»||R <jl(.<P <Pjl"f PIWlR 

^ I 


<l»HSl5|^ ^ CSIWlIt s^l^^ssi^st I 

<PpH'5tf|w<l <p|c«t<| 8|^% i£l^ «11% '0||^|w<l CS^SI# ^ I 

wwlR w ^ I cw-f^, Rt^, R>WHIM'S, 

CsmRlt;&, cSrRI^, 

(Bit) 8 

^'^ur ’Rifte ^ o (T^) i (i£i?y) (Rj ^ I 
Binary »tl7*R Bi 'ilR^ Digit t to Bit I 

pjRttfh <pPH«tf|w<i c.*<Pi»i 'ohi ^(.eii Rtf (o's i) I ifi'c^car(o) R^iwrf^ c'st^?©^ 
(Low Voltage) (i) Col^^W (High Voltage) R(.n"1 ?Rt'^ I 




(Byte) g 

i I <ii^if*t V RciSti c^si^f^c?r c*r (.<p|(.*il Rc,*)«( 

B^(.<p 2|^r*f <p<il I 'il'?ir^ V Rpj% '*|‘»ro^ ^®nl ^ I 
<pFHvSw|$i (.»)(,*( IR '8t»ij RRjfi '5TWT '^*«t^- 

V= i <iIrw 
io^8 = i 

ioC^8 i csrnw^ 

io^8 csrnt^i^ = i 
io^8= i tiJ^JHI^iJ 
io:i.8 C5^KI^ = i 
io;^8 <£m^ = i 

'Q?n^ (Computer Word) 

^ <1^'5Rei3j «P'®'8(.«ll Riw ^ 'STH^ I ^[<1^*1^ 

i'b ^ 1%c& ^ '8?rf& sffjT ^ I 

CSR^?r '*f»)'o| (Memory Storage Capacity) 8 
<pFH'5tfiti (.iiwiRt'o *1^ ’»p»i'si(.<p *rt^ '»p»<'s| ^®il 

^ I CSRsrriw '*p»('o|<i •^'o») (£i<p<p ^(.eril R>(.»i|^|^'5 (Kilobs^e) (KB) I 

i0^8 <ll^c!5 i R»(.«lhl^W I <l'0»llc*1 ■jpa^'ol ^0^8 FI’INIrS 

^ i cB^HI^lJ I ^'8 8 c5^1^c5^ 1£|^ vs^ 'Q ^8 

csNI^ofijRRj^M 














PlWlOlPlllH 




CS|C»l1^ (RAM « ROM) 

a. Read Only Memory (R OM) 

OT ’lli' ^ ^ ^S¥ Wlc»ll ^S<It ^ 

Read Only Memory (ROM ) I ROM I 

«l1?) '3 )’<InI ^FH'5'31?r ^1 ^*wi 'i*lJ ROM ‘iRT'siPO’ 

ROM ^ *i|^ «RR PROM I OT’IW ROM 1^ 

(Hcercin osiimi^r ^s?r:^ •ilpr PROM fN" ^ i PROM ^ 

iil4‘5W flsttsflir •!? ^5V|T ^ I ROM <<Rr 

'ailM4i5 EPROM ^ PROM m WUt ^»WNPr 431®’ *l1t31 

C4*ll *113 ^H313 CSilWI'l 4M '<'$S ®vU 431 ^13 I 

b. Random Access Memory (RAM) 

CT‘’’^f®C® WiPff <ir4l^®^’5iC^ C4Pr lil «rl«l»11?) ^' 0*1 pNf^lir CT^"®^ 
fitC5TBf^4^prtPr3I3^43t'3t3'®1^ Random Access Memory ^PTI '©w 
&OT C*jpr3T4f"®l®Bl3^®r4/33f 43Pr liH?"®*!! *)l3 I *11^^115 C^SImbtw *lNl3*l'o 

3lPr^Pr4l3*f C®Bt Tp3®3»t3’4?II® WMlfin 

PT C4lPir t«lll4*H -plPtf ® 313^ 43r ^1541 CTPIl^ «|P5I4f& 4141^ 41^ 
45U wlwHwfl "SI®^ iire3Pr43t^R^ *ll5»lH 'lilMH 

^ I <ij'5|C4 Rl®/3l^t> tHWill's 3*11 ^3 4I3M 3J|»I ®'<|J Pr*ll4 3l3 ®IMM lil 

I 



tSar t 'flTl^ 

(’<0 *ll4)^14lH ^ OTWBifil’ CTm# 

4FM'S1»I3 15|t*5i| 4lBl 43C^^ «ira=r 08|1s|Pr liW C®t»| *(M®I 43t® 

-Tj!^ I til's! 'ail.’l^l^'# ^4 *^1® I t!fBT CT^ CTW# PlC44^r ’ll® 

tVWlI^ I RAM^"^ 'ijl^C® C4tPff®3r'^llt®tW«ltt4^l 4H'SlBl3 ^ 
<Mic«n 3t^^'5pr PtPT RAM tiRr^PW®«lT \w «il«i I «![ ROM tfl 'oMj i^ 131 «!« 
<ltC4 I C»I*HJ »(*l 3T RAM C4 *I1^I*IJ 4313 «!HJ 4®4®PII -"KI^ i(lS)®lW 

^PT <ltC4 '3tl®‘ «lc«ll'8W 'ai'ipilw RAM PlI4'®«lT^I® ’ItPT I 

^ t£|^ ^ '^t®t4 *lKI*li4lll 3PT I f)®rb3|, CiHHl®3|, C&n 

^NSjlPi »lK|ili^ll1 •>(I« 33^ I 
























^W<WjPi4|- ^ 




TO(RAM)je^CT^;(ROM)^WI*t1^ 


iOl^(RAM) 

W(ROM) 

^ 1 ?TlW 'a|?^|^'»|(.<l ^5f5T'8 C5T«PT 
'^<1 1 

i 1 '3{^|51^IC<I wf&f 

siciii'StH (?r 

■^rsRT ^•gRpv® '5fBR 1 

Cj. 1 ?TPT ^tft (.viCWlQ; 'Sf^rs. R'3[j'< 

R<»®1 '<13l(.*( •'IK.'sRp'S wf5f 

W(\ 

1 w ^ift cwwiR ^5r<R Rijj^ 

RC®!^ ^CSr^'SlRp'S vbIUI 

1 

vs 1 MWH CStISjm ^ ^ 

^|l5| 513lc.*l ^<W*f <P5ll 

■^1 

V® 1 '>I^C'8f 'l9<l'®W5l S^Cill'StH ^il •^l 
ifl'SR' VbltJl vs CSINIW <lCSr ^R5W*f <^511 
^1 

8 15i3lc>i c<j>iwi *)5)w<i cfifWr (7r8Trr 

1 

8 1 <\W >>TT*^Br^ C«||a||v| 

^iRT ^ '*Frsf8Wl^ ^TtW 

_._ _._._ ^ ._ _r-v _ 1 _._._ w ._ _/"V _ 1 



<p|c.'8fsi '^sCiTl 2|(.tlleK.*i 

'aiR»Q'8» '^m\m ^ *mi*r 

■»p>('»i <p<ii <ii?i 1 

‘Pk'st^J •>P»('o| Rv^^T ^ Vil^ 

vaif^R's* wf^^s?it'*nTr^ 1 


?utcsRr osjRRvbi^l 

csn^I ^- 
■^ 3 lfi><p ?jTsr (Static RAM) '8 
'!9 R*i||^<p ^UTsf (Dynamic RAM) 


^j|»l (Static RAM) 

'^j|ftf<p ?ji^ lF*T-ipr ^RiT ^ <)Ir*ii 9 o '8 i *(Br®r ^c?r i >ii 

^5^ wwlQt^ i(f¥s ^ ^ -m I ?il^ ^5r®r¥ ’il^ ^ ^ 

RrI l^f«'8 5lj|»|, <P3l*l C.»lt»(lR R'03lR (.’PWl <13<1^'0 ^ I 


H3l»i (Dynamic RAM) 

<<RhiQ 1^ o >8 i ^ '4II4IW w«iil>ii5w ^ I 

<j>3MiPi'B5i ^ «fm5r i 'SR^, ^ «tRsc5r o (?iWRr i «rm 

'SR^I^ ^5jt«1|f?i'5w<j oji^ ^ ^l?l I '®R <Pt?i<p RPiC'^W'® ^ *1^ tijlw 

■HKIW3 wwlQ C9T«fr ^ w ^i 

43MlPi'Bw5i <l9^l»(lii wwlR ^ ^ I ^ntcapT 

wwlR R.ww 5lNNM^ <i3l*i <p<il ^ I 



'Ofi'ilfi '5|]R^'S 8 

• ■^>ih ?ITtW ^3lf5<p Wt^sRT 'a?i*il?i wPt ^5f5T 5 t?51‘»pH «(|?i i 

• •^j|fi><p <ITtt5Rr ^RRT '!»Ir*iI(^<p 51)I(.»( <p*i ^ I 

• '!9lR*<lf^<p ?iTtw 2|1^ I 


• ^ CSlWlf^K '!j|R*^lf^<P WtW 'ail^R'8» filwNl ^ I 

• '^3ll^<P <131 WO 'onilo <U1^ C«fC^ ^5f5r '3 ^WT 

C^ 2|tol«t»| ^0 I 

• '»V3ir><P 03lW0 'Os'l'ilo '»Ir* 1|(^0» 03lW0 I 

«p(.o<p *ioc.»io ?JTsr 2|i>I^'® I CTspT- ^rvciiiuJvij <Rtsr, PRAM, CMOS 
RAMt^l 

W(R0M) liRTOSlPlR^M 

^s^^owio c#*tc^^<i<r1%%^c<r I ^- 

'^I'SRrsr (MROM-Mask Programmable Read Only Memory) 
sfsr (PROM-Programmable Read Only Memory) 

^l^rsr^t^sTsT (EPROM-Erasable Programmable Read Only Memory) 

^ (EEPROM-Electrically Erasable Programmable Read 

Only Memory) 

^(<12fsra^ (EAPROM-Electrically Alterable Programmable Read Only 
Memory) 

<4|»10*1 (MROM-Mask Programmable Read Only Memory) 

»f(j5Wif^4i ^ csiMiwo "srlwr ^ ^ 

«ij«i4^lo<i»i5)o 31%T <4^1^ csflsn^ ^ w I ^ 

I ^ csrisn^ oios^lo ^hRx^'sjIw 

®l|'0«t*|<P I (il<POlo CSfWtSr <POl ^C.0 ^*1010 C3|NIW ^<W*f <pol *llll ^ I 



apr (PROM-Programmable Read Only Memory) 

'o(i^R*(T ■^5^ ^o^la^'s cartsn^r 

csiwi^ (.SILO'S I cartsTl^r ^ ^ ^ 

^k's ■^<p«i ^ist '5^^ I c^dT^ fif^r i 

Pi'8t'>i CstTs||a((.<p 'sfl^dFf csftsJIdT <)i’il'aR'® <p(.<i fifsT-ifl ^Pile's I ^Nlw 

(?r s|^ ^ c^sj^ (£ 1 ^ ^C?r f^pSet eil’1l(.*il I Wf w 

c^ 2tc5i^ c^l^ <)RhiQ i ^ I ^ C2il$lti?i^ 

fitdr 1%*!^ wwlfi (.<p|w«l R»'5«T'S(.eil(.'0 ^ & 1 P 1 W tlw 

Rtil o <PC<I Ptt'® ^ttdPTl lil'olw 'sl^i RlR^ »ll^(.iij»l (fl:|Wla^(.<P a:|(.*< ’lis'S’PM 

<P5l(.'» ’TtdPT I S|»)t<p (£|'^s^l?r esfisfr^r <P<ll ^(.®l (£11^ ''lK,<lf^'® ^R^'e»i ^?il 

^^i^5pffs.2l?r^5^?rc5r <£1^ '£1 ^^^<iRp's 1 

^raesra' ^iTl?r sRK ^ i£i^^ ^5^ "5^ ^ 

<1>I >£1^ CfiftSftdT C2|l2jTt^^?l1^'Sf5^t^^*t^sr^ C2t1snw^w*rt^ 
W(\ 

^p|5)»i ^ (EPROM-Erasable Programmable Read Only 
Memory) 

fitdT I ^ (£1 'ai'>l,R*lt^ 

'st'ij t£i<pfI5 Rt*l^ *Rjc^ <rsr t'sR <p?il *il5i •ilv ^ ^sfsf 1 ^gf^sf 
Tf^^if^pvs \sv|)(.«p R(.*l^ Cfiflsllw^i ■'lKI(.<lj 'SIMM *i'§*1 <PW CkIWI'J ^<iI *JI?J I 



»lt*13R ^fiJdRT'5^^ *ll^ I 2pr CSflSftWif ■'11^1 (.<13 <PCi5l '*lMI<l ^SfdT 

<p<il *ll?l I ^sfsr v5"q|5l ^ R'J3 '<i 2R1^ <p<i(.®i OsfWTsR^ 

C^^t^'SR^Rr'gjC^THir^ I (^ (FET-Field Effect Transistor) <I3 <irI<i 

<PW ^2fsr t'aR <P<ll ^ I 


(EEPROM-Electrically Erasable 

Programmable Read Only Memory) 

^sfsr i£i^ sf*(l*T '®i'^i^R<f R,(.®ii '£i'c^ '<i<,<if^'8 ^vtx ^^(.'8 2(1^' ^fSRr ^rw 

'*||<1R|<P'»I(.<3 t<p|t»ll »l^^l I >£1 'a|'^R<t «(»i3 ^^SfSft'sR <P5ll ^(.flC.^ I 

^5«fl ^ 2l(.?||®fi ^ i£1^5lf^ 2Rl^ 

«£lWi£l^^Tl^^W^IIa^JlPl ^Wt'Sf<)e1 (Sl|4|lw<l«1 
R'8 '8(»iPi ^(.'*p(.’i'I dfWTsr ^5?rt?r (£i'c^ ^ 1 

'£|W ^^(.'s ^StdRT WRRT 'aic.'i^ ^TSRT I 



^t£|2fsi?rsr (EAPROM-Electrically Alterable Programmable 
Read Only Memory) 

»Trrir 

cfiftsiTsr <p<ii ^iTir I '©C'<] c^r^tt i^iw c^(.<p <p^ic'o •rf 1 



'O.'b 



^'BPi'U g i£|^ »il<|j(.>l <pf^vS'iJ|-fi v5?lT ^ sf^ I 

wTsrfw^ cstiw 2|Qi»^i<i»<ic‘t^ w CPU wr 1 

^SPidSii -sn^, ^ c^, 1 

PlPl^S g <pF^^5'5|(,ii?i CT wf5T £t^3pr -qit-si, 'a|t<p CPU ^ Central Processing 
Unit^l >il1^ WWlR, 'Q I 


^(<jsr|^\5 g ALU ^ •TTst ^c«i|- Arithmetic Logic Unit, 

’liRFsxP '8 G^I^<P <pNHR| <PW ^Ic<P I 

-^iCdSM g ifll: <|jH!5i5|w?i i|Mvol?j 4l'STt<t» t^wf I 

CSf^5rtf% '8 ALU ‘^1’^"SfWT ^fST^ <PC<1 'st^ <il<i'olti <pc?i ^Ig<p I 

CSjC5f|1% ^SPlu g a||<|jc»i <ppH^'5|$i '^ot?‘ ^l<l'oltl '3Tsi?W®f 

^5^^ i£l^-?l^ 2lc?ilw '3|»ii =^klc<i) '®T ^•si'q-siK’^sc^ I 


'a(|'5'5’jy g '3||vto5^fB'^vSf^c5<i <pI*HS^|'S1 2|c^3i^'® wfSt stT® <p«il<p«i 

£pfl^ <PW I '3 ||v 5^^ ^'Sl^cati ltl, I 




^C«1<WSR4|- 


2|»|5r|5ft§ 1^ 


i I IfM'-IK #!■ C^WlTT? 
^ I «p|5^|<l <|ei(.'® ^ C^l^? 


8 I Pt»i(.ifj*hh <p|5^h '^? 

(t I AD/DA <p»i'»l'3’h 

'b I ROM, RAM, EPROM I 

^ I C5(J5I##|'? 

VI c»if^«p'ol5<i C5rc5i#'#t? 

I MOS 

io I ALU^^rt^^? 

i>J» I (?ltK(:2ltI?lt^^l^t^(CPU)-'il^ 



^ I NOR w 

vs I cdRRvshl (?NrQ I 

8 I RAM <£i^ ROM ’tT^T (3^ I 
(f I AD '0 DA <p»iv»|'3'|(,<(<| ajciiN^iivol (?r*r I 
vJs I 'Q «IJlf>l-ltvfl»HI>1 l«<l 

«»vQ <)j<i<^l<i (?r«r I 

V I (SiRRvolHw I 

i I f53PJ^ ■^iR^cS^i <l4'll '^tT'Q I 

vs I R(«f) <pPH^'5|$i '^44t'^tT'Q I 

8 I fbSPI^ vfl<Pn5 <p1^v5^|W51 sHIRi <i4*il I 







(Op-Amp) 


^ Wt?r *fta 'a||i|^l- 

• Op-Amp 

• Op-Amp gj'9l<p 'o|^«i 

• Op-Amp '5 |R»i|c« 15I '^tW ^Tl^; 

• Op-Amp ‘iRT <p<ii.'o ’tRR’; 

• Op-Amp 'fliT 'ail^PO's ^'fl?R‘; 

• 741 Op-Amp Rl«s| I 


8.^ Op-Amp : 

^’llwHh «ijhlil<p|?il«i(.<p OP-Amp I ^ OP-Amp <£Rsfll> 

I ^’t-''50l^ i£|^ ViPBCJiJer 

i ± iv c®i% i ^’r-’'5iTn7»i^ 

^\t^m ^ (too '0^ I ^5|1^ pA709, LM108, LM208, CA741 

CA741T. 

8A Op-Amp «J'o)<p ! 

'a|*l-'8(j|t*»lfl 8 




/~\ i 


D \ 


Q 








ffer s 










ib-S 



OP-AMP stWt’t C^SPT^ o 

(^) ■swNh '='ijl»<l?l<p|«ilc.<i 

('Sf) ^RJ(iaji5^i I^c»iw 

(’t) <p(.'nlfil<i R(.'^(.<i 

(^) 1wrt^tw5^ 

(®) 

( 5 ) R,C''i(.^ ^ I 

(^) ^l<iiilS5) 

S.'D Op-Amp RR>s| ^I®r: 

RI«Sj C<PMlf^<l <li«)«!'0 ^^-'3|j|c*^ (.«P|V!J»I\R g 

(i) CWt^ - nA, |jAF 

(ii) Pl'lwll5<I>- N/S, NE/SE 

(iii) ^m*HK LM, LH, LF, TA 

(iv) (Burr-Brown) - BB 

(v) viCiJiCtiNl- MC, MFC 

(vi) CmCim- SG 

(vii) SN 

(viii) C^iR'Q^ (Raytheon) -RC/RM. 


8.8 Op-Amp : 

v5ft^ OP-AMP g 

(^) t'olt^'sr '01'^aj I 
('*!') I 

(5f) 'ailvsiS^ I 

(^) S'^vaxT I 








i I C^ (Open Loop Voltage Gain): 

«f1^jf<pj^c|<p (.'o|(.^«t R(«®1 C*r'0||v5l5’jfS‘ ^rNS?!! <)|?| vs|$l 'oi^’ll'O I ^C5?rf502I 

^A74ic ^^-'aijk*H?r (jr*fk5Tr '5ic«Tfo 



fw '0(^<j|3l (.'o|(,^«t C’l^ (Avol) '^CSTt^fl^'^ (.'olc^'sr (Vo) 

Avol = Vo / ViN 

'S^ ^ C'telt^et C«%sRr ■SIK (F^ I (ilt 'SIK io,ooo w 

^0,000 "SJW I 


I ^•1'^ 'a(^w'5 t'olc^'st (Input Offset Voltage) 


'aihc.'S (?r 3l|i|HJ (.'Olo^'^ 2|(.?)N*1 ^?l, 'a(<PC.'>l '5 {.'!}|c'^®r I 

'a(<pc.'^'5 (.'olc.^sr aflTT ImV 


vO I ^l?ll»l (Input Bias Current) 

'5r’f-'a|)lc*H^'^ R'i’iw 2|«lll^'0 <p|(,<ic^<l ^ <||I||51 <piw5 I 

9ff«f<pj^ci<p <p|wc^5l "SlK »|l>5l|l>5l 'SPWK «rk^ I '©®f ip 'i|?‘ "SfH 

^ I nA74lC »lh 2|kr 80 •ilic.'ll 'aulFHilk I 


8 I (Input Impedance) 

^^-'®|j|C*'4^ Wl^l ^[t^«pj^ei<p 5f)CV|" ^^'8» ^C«1 W 

’fT'S^iT *ll?l, 'olo<p ^*1'^<i(,en i sioPi'o ^^-'o(jk~4?J 



iirt* twnlwi^ ^ 

liw ^ I io i oq»ll«^PBr 

TOIT ^55" ^ftW I WIWI Rfift 'SIflIHI '<11 Wl irpniH 

^<to Rtwla^jki I 


^ I Vrd(5 (Input Current) 

SiSpIV ^-^DtP*fir ^|CS(^ ^TBJW ^ I ^-'aul(.**ni 

CTf^ *1(31® >I|C<H ^f^PSJtOTT 

*rt=r ^ ^ttW I ^Iwetn trl^T •vlctl «w11^«1we ^ICTT 
I 

'b I 55.e1» (Slew Rate) 

^wB- «l»f« *itror iflff*iiPBr ob|^ ^ 

«i*u*ilwe teit^Cpewi ^ I ^Sw^3fCTf®re«‘3f^ 4 

C<IC^ Pi’I'uh *lW *lW ^*r-'aiiH wUgWi^ ^Ililf *|R?r ^ 

nNIe I cHl^i, '9 'adlfiC’^ uelt^eariT 

WWlfllW HWItW I 

'ai*(tra*HI*r '9IJl*lfslVUllflW *RWW 'ai'*1-'3|J|**1 iW I i4^w^-'o|j|**l 1*1^15 iB» c*l^ 
*i«i*l 'bi^wS CTPllt^ftB^’^TPrtSpmw i W’^r » ri Ifc^ 

^l4i^Pl ^4i1 ^1 (.wl t 


Rt 



v)c*lll»’o Rh\s-q>W »iHi( ^*i«lll»^ *6 *1*1 ^•i«iIlK qjdl! «('1-'BukHe Iwi vHk*il 
aimca i »iiRftwi»iitw cafM>?rRi'e lu (cuc^ i Ri wifMJttM >il<iic»i 
*l^iRo Retd'S (!R( Ri tsw nl^w 'i“^i| ^1 a,fl i 

Pl'*Hf|*1 ^tii Xnblltft, (-) <nCM Of'SlIt ^ >*« 'ailfiB*(l» R*||l'fi OTW l*1*l>1i1*1 

Ki»Tii I PiH'ul*! (+) ^riOTr^rNlW Wewl «w 

'BllWS'jlJS *iait*KW t5|'l"|j|*l ef*fR^flCT I 



8.(f Op-Amp »£Rr t£|^ -t-i «»ilRp5 : 

(?r WNf^l^W<l f»l'HJHW (?lT»f 

'sri^s^ csi^ ^c?r, ^*Ttf^ ^siji^itgw^ ^1 ^5[<H ^ivoiflj^ 
31KIWJ Pi»lHiH>i5ii^c«i,<i cnhiv*!^ 

'311^*3^ *tr«rr^ I *niw<r 'aii|4ii^*Miii4 ^Tif^y?!B?r ^#f8i ifm w <£if^ sr^lw 

^5T^(C3 filcill’K'O J1<P®1 (.<lh1 <PW 'ail'<p|w 'a||«'5^(c& 02|?«t 

I ^iPi^ 'o(j|^(?l*pli|jil 3ll*(l<l*l'® fi|^l<i I ^plt- 


('*0 ^-Xh'sjiITS’^l ^suNflWTim 


Sfll^ »lll^Il> ^»1«lll> c^ S|1C8?r^’TW'CTT*t^'5??It 

«i| I 

^(.<1 <Pl<ia^HlPl ^4"ll ^<ll 


Rf 



fear: ^-X*i'»llt>k ’i11^'aijl»iS*pl«l<i 

l^PlU wRtstil Ri, Rz lil^Rj Vi, Vi, 

Vb fitc?rr*t^'^ I <£f^ 6<lletJiB<| Rf 

%>n;^ ^i?rW <>n\ i c'4»H^et>isii^t^ii t*ihlvt*ni wcMlU'* 

>|H I 

Vo = .(V,+V2 + Vj)Av I 
Av C*1^ *1<IT I 





Pi’l-ijM (£R\ ’ail'5'5^180° 

<?mw, <w I %Jr ^ 

<P<|| ^G«l| S 


Rf 



<£\^Hi-<A^ -siTwrPi'lHih Vi sW^ 

(i)-^ »mhR 41^ W I Rf^iii^ "STtwr 

R»v!j^j|«p I ^*l'oin>^'a^-^'!«lfi>kt=T^ *fNw (0-Vi), 

^ c.it’llU'o 'ail'5'5’iiiB‘^^^^fR»|i^ *11'65T'^ I Vo = - Av Vi I 

(?f *lh<f<P wlH <P?ll 'filw '0|j|v»l?| ^(,*1 I Pj(,j| lil^fU 

I^l sao|\»l5| ^•<P»1 <l>l<a:HlRl ^<(1 ^(.«ll 8 


Rf 



<i|^k*1 i«'l1u wfet'O?! El, R 2 (il^Ea »ll*l3C.*( ^•I’ju Pl’1»ljh Vi, V 2 V 3 «l(.«(hj 
<P<|| I 







C^ '^lI^uJ^l »lhj(.»l »)ht<P Rtill’j ^1 's|(.<P ^c.®i I Rtm 


R1 Rf 



c?iflf^ Ri <£(^ ^rfwr Vi ^ ^h'^iOJk, 

V 2 2|C?ll’t ^C?IC^ I Rf iS|?‘ »lhjC»( R‘'S<^j|<P ^**1^ ^nl I Vi 

I 

«pHIwU 51 <i|'5H‘ liR# JliRpiS, '?lT'^f& Rl’ic.'S^I »lt«n<p 'jjeill <PW Ii|<pf5 'a(|l5‘5’^ St^fH 

11%5r i£|^lu ^^'*^•1 <PW ^l^ia^HlPl <Wll ^Ci®ll o 


+Voc 



ffer g <pHIMS’S! 

^»i'o|IwK,^*1’i<.'5 Vi •H-^»i'9lH>k,^»!’i(.'i> V 2 a|(.<ll'’l ^1 I *i|^Vi'QV 2 
’§«1»ll <PW 'ailSU^ Vo Risi^llC’i' 2t<PK *11C^ 8 

(i) Vi V 2 t^|w ^5’*^ Vo Sw> (High) I 

(ii) ^r*K Vi V 2 Vo <P*< (Low) RW I 

(iii) ^1^ Vi <^l'^ V 2 '»1»lH ’^»lh Vo (0) I 






^ (Offset null) C®tl 


t^*R. 6 g '^’5rr*iE5r'aii^^'^ i 


7 o ^1T<3Trf^ ^lf^*il®1 '^, 'STNJW I 

*l*il'»|^ 2(1^ ^'S» ^ I 




I (.<PlC*ll <PlC®t «1j<1^'S ^■Jit I 



'5r'1IW*HN 




^ I ^TNWo rFHv!9J|C'»i<1 "stK W? 

vs I ^<t-'0|j|(.*^ ^<P<I'^ 2ffl^ I 

8 I 'STR'^s^? 

<t I ’tt^irRr ^? 

'b I ^^-'o|j|">i 'o||^Pi$i •TfST I 

<\ I ^*r-'5>ij|(.*H^ ^5IWf& (.'slc'^'sr 
VI ^w? 

10 I ■^-c^rB"^? 

11 I ■#!■? 

I c'ok^'st ^^jRf?l«i*l«l<i ^? 

I ^I'ol'ul^i ■^t? 
i8 I 'a|jl'»l<l <pk<p '^5^? 
i(? I -^l^uil^^i <plt<p <i(.‘n? 
i'b I <P'HIwW51 '^? 



i I OP-AMP (?r«r I 

^ I ^'bJ'asHM’t^ I 

«I ^<T-'5iTk*w|?r?R^ (PK I 

8 I I 

(t I (£1^ ^’f-^sop^ ^Rf>i<i (?r«r I 

'Js I ^’T-'aijk*^ vslilNN OT*tt^ I 

^ I 1 

VI (^ I 


fiftf 

i I fBapi^^’T-'^ijIt"^ <p|*il<iPl <i'‘f'^l I 
^ I ■^iRv'ai3l*lfSl«Pl?llW5^ ^l4'hf^ <l4»ll I 


I 

8 I f&;£i'>i^'aij|v!9iw<i <pR£(®iif^ c^n*r I 

I <P"*1lw^W<l <p|«|2R|Pl C^T*!' I 

^ 1 741 Op-Amp f^ v! 3 |?[|iSJ|>| <pw Rf«s| f^(.»l<l 4'l®r ^‘(•{l I 



’W 3 sr^wl?r 

»i| c*l« «||W^I- 

• C<r9c.®1o5n ’f^81IB^^TfSfl^^^ <^J'8» <p?i(.'© 

• #!■ ^ <pii(.'® <11^; 

• «I(J5|v|J|| 1>4 ’fl5l^; 

• '3 PlRet C^'C5f5^ Jl|R>i5 'aifxpc.vs 'Q <p<i(.vs 

• 'Sll^ C<rQ(.®lw<j ^^ <i)'8» <P5it's 

• <iNiw 2 |i>R|\s c?ro^5i5?r tii?r5?Tsr's <p<i(.'s *ft?[^; 

• LM 317 '^ii^'f^r c?r9(.®iw<i <pw '^iR^ t'sR ^$i(.'© I 


(t.^ <ire?rRr^itsnl:: 

’ft'QTTl?' ^Isll^ ^1^ (.'olc.^'st ^nUI^ ^(.'s <iai'1ll^ ^ 'ai*ij (.<p|(.»il 

<l(.a|<l 'a|?l»(|(.» 1^1 (.'olt’^'Sf <PW I RR>S| 

^(.'s ^l(.<i I f505 4<pfl> ^tt'STfBr^TT sH^ 0*1^10*11 I 



^ftifl^cira’ fiftflsT '55^- 


Ifw^pinr 

cRsi^^mm 

Tl)^ 

GTSCT^ 


; (<|f5f ^1^ (,'o|o^'8t(.<P O'^’i’ VSlS*! <PCi51 PlT (.'»l(.^«1 ^RR^Tt^ 
<P(.51 I 

: (?ff (.'©k^'St (£|15 k^ ’ihO'^lfiJiO RiI^O'o 5Pf1^^sC?r I 

: I 

; G'»|(.<n5ef | 


<p's'Qc.®il ^(.®i<BiiiI^<p ’^iW.w ■*if^Iw'», (,*i(.'»1ti>'o 'G 1^0511 ^rfpRr ^ i 

40151 (.<p ^n?n^ ’fi'GRTRr ^«(iu <io®i i 






±9V 

Dual 

Supply 



9V 

Supply 




I TRIAC 

8 




<PjniMi>ilH^ Diet R(.v5 I WW C'OK.'vt'ST'Sl »IM <r«K «l<l|(.<Pil 

((?r c«ni^w ■^) Ji»ih ■5^, 

'!9|?il(.<p<i »ihj(.»j C’tcS' Ga’ilRK, 

sf^fltsf ^ I i£ir^ TRIAC 1^ ^ ^ (51^ ^ (£1'^ C«Tn?& (.'»|t^'st 
'^lf¥(.'i>5) R i£|^ a|h(.<P i^iiai‘1 I ^ 

f*i?iai’‘f C 

' ^ >£|1^ C'olc'^'stc^ ^ I 








^^8 

»1|R>|5 'ailSw'^tii til'^1^ a(lc*1H O'olc^er gpfK I 1^1 WWI 

t'oic^Bt wr c*i^rQ^*3^'^c5'i c?roG«i'5(.<w 'oiiS's^^^NiTtW^ +o.o>% 
^IC*tr ^»lh'^i ^ftc^ I t'olt^'st C^’CsfS^ "^fTo ^ sw?" I PiRef C?r©'^f6?‘ '3 ■*11^ 
C^'C®!^ I wf«t3iJj|c»m ^Pic»icn5« @|f«|f^^ 

<P^1 I 


PTl^ C?rf®P^Jtt®Rr^»lW C?IWl1^^PlL»<^ PRc®! 'a(<cs^h '8|c<P PRet c'o|g'^'8( 

c5«c5fBT^^®r I 


»iIRh» wi?rtsli^ I 


■VVWv 


ltJ\ 


I/p DC Voltage 

O- 


R 


V 


;Rt 


•ft^ sre^fB^ I 

c^'ewS?'^^ I 

3Tt1^Wl£ft^S 

O- 

I/p DC Voltage 

o 


(t.B 

c®n?5®f ^sfitpra' "^tw c'aic^etc^p c^'c®f5‘ 1%ra*r i c*r 

GH'BG«1tf5l 'aiRP ^^G®! I CW- IC 7805. 

5fp!ft^|e|^ *5 ^RS®r CiTSWS^r P>*1 ulPf'lM PPf® ^jRT <2 |Ig^ I ‘i|'SG*1lG^ '^'»Ig’1 









(i) I 

(ii) t'oH^Sr c^wB?r I 


<i(.«fll>'» (.'»i(.^®t vaiiRpi 'qhh i ^ % 

(i) f<ps)'!9 (,'o|(.^«f CtTS^^fS^T I 

(ii) 'a|j|y9'SrH'*5«;ei (srswB^ i 

(.»1(.»lfi>'» C?rO'CefB^ 'ail^Pl I ^ s 

(i) (.•i(.'»jn>'» I^^v» (,'o|(.^®t C?rQo«l'551 I 

(ii) «|j|yjiStHj5«;e1 C^lt^GiSt (STQW^ I 




(t.(t ^I'srlw aiDpi'S 'a||^% C?r8^fB?r viRr«Tl^'Q : 

c®tc^ c?r«wls?r 

C®fl?5w C?r©]pfB<r t^rfter LM78MXX, LM78LXX, 

LM140XX'^ LM340XXf5#5fW5^l^’t^?I?rf5#5roM^^XX'il^^ 
c?r©'C5fB?r 'ailRpi<i I^(.4"i ^sc?r i ^sr^ite, 'oii^Pi lm78L05 ^ 

'0(|5'5^ (,'o|(,^«r ^ (.'o|^ I 

c®t^^ c?retPi^ 

R»s|\s (.'ok^'sr (Sre^efB^r 'oiIrPi PiR(.«t<i LM79XX, LM78LXX, 
LM120XX?T LM320XXf5#SfW5^l^’1^?Rrl5#sroMC^XX'il^^ 
'0||v5'5^ I^o4“1‘ I 

wc'lll}'* 'aij|«9'8tic35^*i c'tticiBet c?r«c?fB?r 

(?r 'oiIrPi (.•idlu'o (.'oi(.^@r (STQ'C®# ^5?rt ^ "sj^ '0|j|v9«r|->w 

^Tinr ^yR5@r c^i?tB^?^5T i 

WtMlU'ii «IJl^'Sflt>>54«1 ^srt^^TQM^ LM337, LM320, LM137 I 

(t.'b LM 317 ^sdlPr (Srewij^ mu >I|R^5 ^: 

LM 317 CS\!(^ C5r©T?fB<r I 

wf^»5jh RI«S| ’TNS^lT^ I 

LM 317 ^snt^T ^51^ W¥S\ i£l^ ^ 

(.'oR(.?j<|ei C^TQ'C?!^ 'Oll^pl I ^ 

i.(f C«t^ ^C'$‘ 'S‘\ C5t^ "srfP^ W {.<P|WI 

(.'»lc'^@f ’Tt'snT^rtW I LM 317 'oiRPi '>iw|w> '0°L C^st^ 

^sM^lPt's Rwo*il 'oiiv5'5^ 

mf^\ 







2ns|^rt®(t8% 



i I c?r©'c?r5?r'^? 

^ I Pi(.'^>i ■q'lc'o c^WRr? 

vs I t'olc'TJsr C^^efs^ 'ail^Pl’Sl 
8 I voltage regulator 'ail^Pm •TNl^ I 
(t I 



i I Wm 'Q ■*tt^ t'flC'^vst c^wUw^i 


i I 'aiC,'5|CS||l5<|» c^lC^vSt C^WlJWiI <I>|<4!|M|P| W I 






w Picai>c>m ^JtWT »15 i<i<iK c'»lc'^etc<p 

j%jC i£i^s|^ c?rQ(.®iwvs *tT«irt<r ^in^c?r -^IR^ wtirlstTsr <p|^aHlPi <14*11 



ffer g c^(.»ic5'tt ’iTOTi^ ^|R?5 


aiciiMf'© <£(^ *ii<iwj vbi^ ^ 

wil«p|?il5i ^iR^ciJ 'o)lc»i I wf5<pRR ^IRmJ R,c*iw wf5«p|?lR 

^ ^>I'')■^)I*1W ’IlilPinJ^ Rjpiw 11£|^ R>r>H4 i£|^ 

■srmsr R^iRs;, ^ ^ i 


^ <i5i<i'ofc'o i<i^ c?reT?i1^ t®^5l^c5Rr ^TTwr Riifai'o •^iisr % 

Ri’l'iilt'Ki 'oiI'b'U^ spiK'^C^ I 


w <'rps?rt?r Pic-^w c<Mwi (sre^fs^ «1K^ ^ Rp^r « wli<p|iiR -nil^ 





<1T'Q?rl?r ^Tt?fl^ ‘^I’SFT StfSRTt, '>i|I¥c5<i 

ON/OFF (fRlfwWr??'® (."Ileva »itl<l<lK I 


'b.i SMPS : 

(£|^(£l’S|f^l£l'5f (£|^ ^ 'll*! ^(.B^ PTt^ ’t1'S?rl^^5Tt?l1^ I *£1'^# fvi'Ol^JI <||«1 




SMPS *£l 

I^Pi Pi’i»i)l(.®i iit’il's^i <pw. 





C^WOlR ^C?| 'ally's’j^ 
2|lH <PW I 


l?ri^ i£|-^ aiiRJuJ-si ^rtwr sttulw^r ^srt^s^ 


SMPS »£l^jl^TBt^latnr: 

(£ 1 '^ i£l^(£|^yif^i£|7r i£|^s^ 'blalalN ^t<pis 








J Wt^'^ 


ffer t (£|^(£|'5jf^i£pr liRTI^Wt^rtafl^ 

M SMPS : 

<£|^'^'a||S'5-^ (,«lc^C'8t55 i£R5f&^RP«f (.Jl'lPui'3|jNl^<pii;||w Pi»v»<|j|<p <P$ll 

^ I ^rt c?RFtm ^ 2CT5f% ^snig©^ ^scti®T 





wrifto ^iPRj?r ^ I ^ ^tf*rfifpp « ft?PFt?n«rt=rt^ 





call's ^nui^ 





i I <11^^ ^ituit: ft? 

^ I c^c®ic 5'!9 ^snt; 

«I ^itQ?iw ^uit; #!■? 



i I C^CeicSva ’flWRr^RttKI fM^?.<P»1 ^ I 
I i£|Tri£i'sjf5rt£i7r i£i<r m i 

fiftf 

i I cf|^if|’SI^i£|7f i£|^ fpSPI^ 4|ifgj<.j|p| I 

^ I C^C'IW'to ’rt'QUl^ ^SlRcil^l f53Pl^ ^*f*il ^?r I 



<iai 

4 *11^ t*lw ^PRII- 

• ulSvs ^J'» ^5lC'o *1151^; 

• wl^ww, ^j|<p*i <iR\"IIS'S FH<p1wh *1^*6 ^1*6? ^4h 1 ^5IC'» ’fRR'; 

• ’e?)lc5«f «qj'9» ^^cvs •fl?!^; 

• •ij's* ^cvs •Hm I 


"ilSva P*l5*l^ ! 

•ilSvB FH^Is iir5I=f *ww« c-vH»i, <il'«i 

■ifet'l* 'ail^lw “1^ “life's <h’1l'8<l ^1 I •il'SvB 
I ^ 8 

(ii) llSvb I 

«l.^ •llwvB rH^|w5j : 

P*i^iw^ ^i^ii!i*iiPi 

%Jr (il-q>Ii> PH«p|wsi «5‘l4amPl ^C»ll 8 



^n*|5T 'S|j|i|f5|»p|?|H ^ait^ 15r»|5ffl®T Ott'AW^ ^RPT 

«|t^ ^5^ '5C?PT «l1Wf I «C?pr ’IW C*WH 

CHICHI'S I "^C^r C*r^ <p1'1c'o I ^I'elwii 

4"*1W4 ViMJW 'a|J|i|f^*l‘l4ll^ ^5^ 'aidl'^IW 










^l'8f ! 


■(?rosf^ 


I «i»i®t ^(.«ii <TtM3Tri^^5oi>(f|i<pi?iiw5( 3i»i'§eij 

I wRtta*iww5) i w ^ ?T 

'st'©lR<p 'llS's PH<pI<i ■'I'sWl’f <p<il '5^ '©It'S C^f5'QTIt^^s?r ^ 

CT^lc*i c*r &(.<plwRi sicfii®t*i ' 5 ^ ^ i ^l®r 

*i*R (Hi-Fi) FH^pIw <p<iI ^ I 


<\.V!) PH^Iw 5I 'SillwJ'Br : 

«cipr ’iQbMHi wsit: ^ 'QTitte^f c^ i ^ 

'8imi5w cal^ c^sn?Tt ^ sn^H 

<P<lt'© ^Iw I FH<pIw< 1 'SillciS'St wfl><, 'QTifB' iflS’C.S’ 2W*f ^ I Sw ^ft'QTft^ 

C?lf^ til?' JW Tf?R^ ^ I ^l^l'^l'Q '§eir||i^Bi<p (;sjf51‘ 

«CIPr <P(.?|ei bst^ <P<1(.'» ^ I 


PH^pI^i ^®i'st^ij)|^<p'“ll^(.<p >il^(.*)<i ^Icsf 

^ I ^rr*lWs (3t^ c5PlR>“tt^, 1^fBl^, f>lt35i|, 

(^’T t-'^-'Q'm, a5Pl«pfii^Rw*H ^ 

<13<l^'S ^ I 





i I oi|\5vb PH<p|51 '^2 

vD I c^|\5\!5 PH<p|^i <pvs £j<p|^i ^ ^^2 



i I <1J<1^I<I C^ I 


i I cil^vb FH<piw?i I 




(PAS) 

‘fl ^sr«ai^ c*i« '^\'nn\- 

• PAS ii|^s|t?ll®t^yvs| ’tm; 

• PAS vslrrfstTsr <ij^ <p^i(.^s ^h<i; 

• PAS 'sr*ij 'aiRj'Q t^^1?r wfsrffWrrt^ Pk.'^^ ^ 

• PAS ^ PAS I 


V.i PAS : 

‘151C'?5l 'sl^'ol ^ I 1^1^->il '0|(.1<P <l'^«l 

1^^^ <P51(.'0 <||(.'S (.Jliej tif.'o kjG<i 'q«i?5^i«i'n's c«ll<P'sst>i ■^Rm'8Tl<P'»lw <^'3»<lj 

I C?r PiC3i5c>I (£| <p|«r1I> <p<]t'o ^hl^<p 'a|ji«!j»l I^C'>i5»i PA 

<1C®1 I lill^ C*l®ll^®ll?l *fl^'^’^f^T, ’^hPl<p 'aiI^>c!i5|RilN, <p»|Jl|l?^\Sj|R(.vs 
9j|<|fp]<p '3(j|cj!jJ1 PlC'^V^I I 

b'.'^ PAS ; 

(?r ^rtwr Ip' ^ ^ 's iji:^ 

(Zfi^sitvfiD^i isfs^ »nt:^ 2R®r ^ ^s\i^ f>ic5H3vi \ 

’Tt^^ ^sijl^spr PitJH5w<i ^5i?rtsft^ '5PT<«r=rt^r ^ 

8 





ffer o hhPi^p 








PlC8i| (PAS) 


^, 0 '® 


»llRti4|*|(.<p|(.*1<l wlc*!®! RcIH Bt»|j if|^ (.''tJ'Sf I 



<pw <J|1(,^ I 

I^CJI <P5ll S 



'SUN^Ppmm C£t^ W I W R-^R^ 

2f^K <PW I 


8|c*i1^ »ilRP> 8 c’l^ c&K ‘pi.5h'»iR RI«n atf3F?rl^?it^ ■^^tw ^sc?r 

«ttc^ I 


51^^ ^aoi3|f3|?Pt^ % an?!^ ^rlf^ si1« cstc^wc^F ^ 

^<l<l'®T t-^oet C£|^ I 

*il>s5iir g i£ii^ 411^^ (?TC53T ’iw 

BilSva PH<i»ltu a|ih <pcn I 

»i|w\» PH<p|n 8 <5# ^(.®i<pIy‘Pj|«n 'ail^>'e Pi’juhw ■*N■■*lI^(.'o W*1l'a<i <pw i 






^o8 


PAS 'a|j|>lf^^l?lM 'ef 5 i'>W?r 

^hRi<p Pic-^^ 'Jivsxpvsl g 


‘ 5|Nc^ ^C<I I 

(^) >i^H^lc<i <ij<i'3{^l <^(s'^ ^c<i I 

(^t) £jf^<|qpi £ff%^ "^5^ <U<1'^| '^S^uo I 


b-.s PAS 'Q PAS liRr wi^ : 


'ailSiJt^M PAS 

PAS 

i 1 Outdoor PAS lii?- ^ 

Outdoor Public Address 
System. 

i 1 Indoor PAS vfl?- ^ ^ 
Indoor Public Address 
system. 

1 CT PH'>5W5l l^l<^11» 

1 (?r PH'>5w<i viNiw 


>t|v5'»c<p <pw ^otnT 

^R(.<i(."l?r mt®f TSf^iT 

2f^ ^ ^5tt^ 

Outdoor PAS ^ i 

21^ ^ ^5tt^ 

Indoor PAS ^ i 

vs 1 'silS'BtyjI'Sl PAS 

Installation '^Iw c^ i 

vs 1 ii|?r Installation i 

8 1 (2f^5T Rjfi vfi^NyRr 
’THST 1 

81 xiwi^il ^f^(.<i(."1?r 
^^1^ dll^l 1 

(? 1 Sdo ^f^TUl^ 

^ 1 

(t 1 

^ 1 RwhH, Rf«:i S«i,>i?-, csi®rr, 

<IJ<l'S5,l <P5ll *ll?l 1 

^ 1 Rwl^tw^l ^r 

^ 1 




*lhl^<p Pl(5»l (PAS) 






i I ^hRi<p Picv^iJvi <\<sf\(.^'^ c^? 

'O I f^^Br '^? 

8 I ^iRpiJ 

'b I 



^ I ^hPi<p ^jIc^'^i (^WBr '^? 

^ I ^|<lRl<I> '% J1\5<(C\!)| <P51C.'0 

'O I 

8 I 2|C'*lPl\ '^iRpC^^I 

(t I ^i<]Ri<p voijicia^ Piwc^ c^? 

snsT 

i I ^hRi<p ^ vbi?jNh^^^^2fcrtf^^^ I 

^ I I&t£iJi^ JilR^cjS^] <i>l4aiHlRi I 

VO I PAS ^ PAS 



VCD ^ DVD 


• R>f«T5jh 1«f^ w<pf«s5, 'Q CU^Jl^ <pii(.'s 

• VCD 'i|?‘ SpirR‘^<»r 'fl 'o|(.i<i <M(.'o 

• DVD « 'olc'^^i <p<ic's <11^ I 


VCD ^ DVD 

: VCD-<il^ Video Compect Disk. 

'^KIc.^lJ '*N‘ 'Q C?Rsf^'Q CSI^jI*^ I 


: DVD Digital Video Disk Digital Versatile Disk 

(£R#^^[5<pjh f«^,'?rt^^l^l(.<i3'*N‘'Q'^ c?l<i3l<p Rii i 

VCD'S DVD <iRr*tr^8 


VCD 

DVD 

^ 1 lil?' ^ *Tf*r Vedio Compect 
Disk. 

^ 1 ^ *11^ Digital Vedio Disk. 

1 Vedio ^Id 1.44MB/Sec. 

1 Vedio 'J9|'B|< 1-10 GB/Sec. 

VO 1 i%R\8 '^5?7’2(*PT MPEG-1. 

VO iRR'Q'^sC’WT MPEG-2. ^MPEG- 
4. 

8 1 Jilvs'CJ^jRji 2 Channel. 

8 1 JiR'® 5 j|<P'» 1 Multi Channel. 


Si.i I«l«r5jh I^I«'Q '6 CSMJl^ : 

C*r fafSrUh I«I^'5|si Pi’l«ijhw (?f*ft 'Q 'o|<.<p f«Rt5H 

CSRJl^ I Rtn RI«t5|«i CSl<ijR 'a(lc.«ilo*ii <P5il ^(.®il S 



fSar g fvttfeyH 














VCD ^ DVD 


C^rl^fwh Pl’Hjh c^lwsr ((?I^- DVD, C5lC5I#t«]lf^) ^fSft «I1C^ 

^ i£i^ wRW w I ^ wNsT^t 

^<i<i'©fc'» '8 FH<p|w^i »j|<ijc»i s?,R 'Q '*1^£t^p^ <p(.<i I 


il<plu 'ail^'R^ R»1 w'Q ei^f^'S : 

£tf^ ^TWs ^ I <l^i|lw R)Rri3|ei <i>jnvi<il 

i ^ wTif^ (Til^wt^ wwil^, ^ 

(?r wic'il 1%f^ <pj|(.»l<ll fM *n^ <^jpH\5'5|w?l »ll<|jc»l 

f^if^ I5[«?r 'srt^iKsr <iijn>i'i; ^ i 

^l^lcivSTtvs VCD CSlillw?l "STfiRW W fM (?r«tt^ I 

(V 


1^ 

■sriSfB^ 






c0?rt^ 


<pFH5i5|<i 


RjIwH 

4j|CVj^| 




to life's i«!i <t>jiw<i <ij<i4i^N ^ (3^5f^ cfRji^ cfW 

I <4'«fn?r sr^tw msram "STTwr ^ cvwiQ^i ^mucsr 

(pm\ ^ I CD ^rtwr cstisfN’ ^ vcd 4j|t>ii5 

4?T ^ I ^ VCD 4rto VCD cUTTH:^ ^rrwr tv wPiiJw 

C?l<5jl4 4Hl I 


VCD ^ : 

f^cjsj i£i<pn5 csl?ilwii gi<p ^liiWI^ ^v<p*i <pc<i RRjfi iic<p<i <i4hI <p<iI rc«iI s 
(i) ^jiJ^jH to W to^ 8 f^rfto C3^ ^ ^ t^*^iHt4, ^ 

'^iRic<lj WTn"^, ^5t^44^^^n5<Pj|«1 PlCJVai I 

(u) li»^(.?(Ir 'oijNIsI4IhI 5I 8 lil?''^I«^lc<ijWl^lflWt: 

'S 14^19?,^ I 


(iii)^.'iR. 8 lii^'srTwr'^ ^5[^^^p|^|^^ c<2n:4 sfr® f>i’Hji«i 

>^14^ l^rWr ^ I 







W€ RlSfiJ?. 


frf 'STfTS f^S ^ 













1 


H 



^srfes 

t'^*pi5 

L_ 

1 <IT5Tj 


(iv) ^.^,%.« 8' 

(v) t^Mwi5r 

I 


(vi) f^l'St'iJH tfll^%->llPBcsl^|H 8 'i|^'^Ktc<iji 

R*^lR<, <it?r1%f^ Pi’liihw c^ I 

(vii) 1^i|^ 1^/*i| 5»M'ol^h 8 '^Klc<lj 
<)i’1l'9il I 


fSai s i%l^ csrai^ 

P« AialuR'® Rc'f «1M P|’1 ijHc<J» 'atHhl <PW I 


hPl'© <PW 


(K) %/(£|8 f^»f^'BM 'Sif^ t>l»HJHC<|i 

(x) 'ail^’8 'aul*((5l«Plllln 8 '^l^lwj '®lf«'Q Pi’IdI^K.^ I 

(xi) ^ '*rsgw5^ 8 ^ 1%f^ ^5if^ ^ ^^jiRiii^ Pi^’Hjm 

l^ta RF tssft ^ I 

(xii) 'a(j|’® Iwwllw^ 8 »lklc«l) f«a<' 4 ^(.«nci>'a vslwl f»l’ 1 '|j|c.ei<» 






VCD « DVD 




(xiiO 8 <p(,5l®i Pi’1*ij|®i ^'oR <pw I 

(xiv) t^^lCST 8 ^ ''iIrIc.^j I®Pif^> CU5TC?Rr ^|<iif|»»( s’w I 

(xv) 8 '^■‘pfS ^S[*|(,<p RSiJ R,(.''i(.<i ERCO (.'^^"Ic.'i sjctil’l 

'»(|(,'o| Pi’liih tvsf^ I 



8 iqfS' Jilt'S I CiJi«p-l«i 2(TS '^k'ol Pi’1‘i3l®ic,<p^^^?>C?r I 


Jp.vs DVD ^ '© 4 l'Sr: 


_ 



Ifer g Hi)i«R) cjRiH 


(i)tHI^®1^r cs(^1^wsr 8 CSTfSiT'S 

(u) (wl^Uh Pi’llih fit^PRT (DSP) 8 (q^ ^pSoslciSva ^ C»MI?‘ 


(iii) 'sffeaFt^sdSl’inr 8^q?" ’<i»l4iq*»i I^qa‘1 i 

(iv) tv»f5p»h 1%if^ 8 iqfS'^sif^ iq'^t%f^ R>(.<p|v!i 

l£|^ <PW I 















i I VCD 
^ I DVD 

r^ r^ r^ crs 

vo I w? 
8 l-f®^-^? 



i I VCD 'S DVD C^ I 

^ I i%f^ w«pfw^ C«T«r I 

vs I f®flf5leT^f^ ClRJl^ C«T< I 

^b'\\\tl\^ fit»f 

i I fsapi^ I«PiI« csRrf^tRT RI«fi si(.<p^i ^4*11 i 

'5,1 c?t?rft5Rr f^api^ RI«fi ^4*11 i 

vs I i£i<pf5 'oil5^(^<p RjI^vg vQ csl<i)l<p ^4*11 i 



^^ 5 r«al?r 

ciJPiwH 








c3tc 5^ ^ •Tfsr 


<P5l(.^!> ’ft?R‘; 

u5Pi(.<ph iil'^sC5C@?r (2|RR'»h1 <ij'Q» <p<i(.'s ’ttW; 
NWD 'S ISD <P'!i(.'® I 




I ^?r (,»ilPi<p Rpi(.»)^ FoiH# i '^r^ff- 
i I ^»i<p^i(.»i*H' ‘SJ^ <pw 1^1'^ Pi’j*ij|(.«i <pc.<i I 

^ I (il?sj^5hf^“PT ^ i£|-^ 

« I '^1'^ RPl'el^l, ^'St^ ■ 


io.> vaic.i5lwn5'^ <.I5|3*IWH t*IC.i5il : 

(?r uJPiwH ^ ^ ^(.I3iwll3<i> 

’^fSRTofW ^ 'J>ltl5|ti||U<1> tiJPiwH c^ ^ I 

cSf^TOTK wt?rtstt*r o 



▼ 





o 

o 




c 

T 


"X 







P'^^pIh 


n 

B 

B 


MM 

B 

B 

IB 

a 

B 

B 

B 

■■ 

B 

B 








o OSPiwh 11^ ^5t?it2iTsr 







^ I I 

v® I (.'»|(.^'8t C5RS*PT 

8 I (7R5*PT 

(t I (.<il'^/»i3lly9i (TRs^Pt I 


cni»rRr«tI^(?Rs»|5Ti 

C^leilRfU ’tl^ <3j<3^l<i yJPiwh >3.^1^ volw^) "siW yJPiwH (7K5?r 
LUL^m ^5tt?Rr ^ 4lW<J>‘H ^ ^ I CBPlWH 

%«mr c>i4‘iwn ^ wr ^ ^twlir 

^'8> <i||(,<p I 'oiHI<i «?5» »(l*ij(.»i (.'ok^sf t'^<p*k*i 8o Oik^ (to t'ol^ Rjpi 

'o(f«R'8» (.'ok'^'st t£|^ (.•^<p"l(.i I cSPiwIi ^IIIM 

^5^1?' 'St'lj '^^l>'©(,«ll '6*1?' f^o '6 *fMf*nf% '0||<Pk? •'ll'Stk'll ^k<p, 

?!?■ TTfwr 1?f%^ 'spm ^ ^ I (At ^stm ?5?r w ^5\m ^s\m 

*fl5pr ^k?" I '^l«'® 'aijl»l(^«p|flk<l<l '^lRk<IJ '=>lhh-2W^ '^s?t?' '^I«'® 

Pi’ll) 1*1 W <P<ll '4|^ (,'^<P"I(.*1<I ^1’® CTCS?" PH<pI< 1 '6 »i|^(,ii)*k*Pl*1 

^<^'8’ 5lk<p I 


fi's’ll? 8 tiJPiwH C^k^ c? (.'^<p*k»i<i -^Kk*!) ?k®f ®l(.<p <1*11 ^ 

CW*!?-1 ^ cs(^ ^^Pu5? '6*1?' «lk?J ^ 

O^k^ 'oiMI (.wPiwH *iIr*i 1^*11?' (.'^<P"l(.*i<i ^IW <i,'8> ?k<p I ^rsRT '31 *1) 

(.<p|Wl (.'5Pic.«ph (?k^ (.'5Pc.«ph 8l?il*i <p?(.*i tiJPiwh 'il'^C5C@?'siTwr wPiwh 
*iIr(.i? '^Kk<i) ^o 'flPrPfspUt'T^’tl?' (.•^<p*ki C*?t^ ‘f|'?'^#?,''tl?' (7I?s*Pk?s 
<i»i4‘i»l1 <p(.? C5k^ i'?KeTl??.’n?r (.ji<p*Ici? Jik’<r <^'8» Pm<p|5i '?f ?ietN C5k?^^'?k^ i 


(.®k^8t J5*fRr t*i<i»*H 8 uJPiwk'i^i (.'^ulw(.<p C5|^ ^vSpoiJ^i '8*1?' c«k?^ 

(?^W5?', 'ai<p «?<p *if«t"i(.»i5i sn?' So c5k^(to (.®i^ p>Pi ^*n^ c*ii*iiPfi> 
*fr^ 'ii^^^i^c5?"5Tf?jc5r c®n^w5*ft?' (Ti^^k^rsk^n’t'^^ i ?si?*r ^ii®® 
f^*fF '6 TffRrKi? c>i<ii*iw 2k?rm^^ {& cek^ c®i^ PiPi ntifK \ 

^ t^knjtst c>i<ii‘iw? •>iKk?i 8o (^ (to cs\^ ^ ^Ttgnt 
cBPlwH (TkSiTSlt^lW 'S|^?|51 S. cek^ C5t^ <£(^ 'aiJ|i|l^*H?l? '6 
^i?Hi? (7i?5*kJT6k?iTn I '4 iP>Q^ c®k^®f 5*fm (7i?s*R?T5*r'5^ i 


oJPicipH 


tiSPlWH : 

cBPitipH ^W59 ^ I ’«NT- 

(^) ^Kt®r*t tiSPiwH 

(4) fSiferiSH tiSPiwH i£lW9 

'aiJHH»r cBPlWH <ilW® I ■^- 

(^) »IJl:l,««1 CBPIWH 


>iTtgini®r«'a(c.‘5|t4|11»*i‘ cBPiwK ^iwcpwr t 


<4raicwi 


i I alClIleH ^?l I 

I ’5»1 »w|«q-|) (3^1 


'0 I ^«n ^lilc'o C^f^^TW 

8 






.. 

^ I •>wMil I 


o I ^fli'lw Jl»lil <pi| ^l(.M 





Pi’j*ijl(.*1 <ti'HI'®«i Ivsfi8ti5|*l <p<)l '5^ I 

















^5^ IJt-iHiM ujpiwitl ^ 'il'^ f^fB^ ^ 

I 


io.'O PBX , NWD >8 ISD : 

2d^C^3W8 '^I’SICWI (PBX) 8 

PBX ■^jC^TT ■qjf^’j'o Ce1l<l»|e1 uJf^lwh ^ C<MWl ^srfwi^ 'SIW 

uJRiwh ■^R'o 5ft^ I <ij<i^i?i '^5h<p|<i 

^c^pr «ft^ I PBX (?ri^l®i 

«(PSTN) (ii^r^rW's c5fW®r ciJPiwH 
‘PilC.'o ■’ft^ I PBX 'aic«i<^» '^^rsRT 2|l^t'o5 '0|w|(.»|fD<p (PABX) 

^ 2|%^ 'a|C,l3|CV|fi5<l> 3TSP 'ilWS'Q (EPABX) WW ^ I PBX 

Pk,jv(.><<i ^sBrtsii^ c<i’*iii?Tr'^?;®n' i 



O O • • 


Bicolor LEDs 

Analog 




S 4 H SDRAM 


Internet 


1 

) 


fSi^r 8 ^siwtsr 


NWD : 

i£|^ nqTTI^ TBBrtf^ I ^5fMW^ ^'»j'aJW 

ciJPiwiw (?rNiwn:^ w <ii^vb9®R» t^n:^ <ij<i4tN ^ ^ i (?m um 

<iR"lH ^*P®T, ^rs|3®r, 'BSsiTsr^sw®!, ^I^ul ^(sp®!, 

PlteqU ^5(Sp5r R'OJIR I tilt; ^f^fSCsT?" 2jC'OJ<Pn>51 f«f| Rjf( lilt^ IICUCS?, I (?I^ 
i»W-o^, -oSvsi, 'BSaJTsr-ovsi ^'oj|R | <£|cvsj<pn> «W3C«1^ 

u5plC<PH ‘i|'9|(.&@ I Biel'S 'ilHI'tl ^®1 (14‘1'b •IW ^lc<p I 

iil«i«9iSfvB Pit-'iJtsi t3Pic<ph W •TKt^ <ij<i^h ^51^ >j^n> ^s[*r I sTsTsT 

Rvolii aiiR,(.<p«i I^'S5t”s( "^rt i 
















ISD : _ _ 

^(£17# (£1^ ^ ^ >lMd^l^<ll'Sl I TfW 

•^^?r©(.«ii(.'® Fs*iR5 12r®rsrf& c^>i^, '^if^ c^*i^ ooi, 

<lk®ll(.n(."l£l '^stf^ C^slwirlyo ^vsilR | f|€t?r^'*tf5‘f7if5' | C^5l^ 

o^, S|(.'®J<pfi5 Rsf*’! PifiJ 'Olio?, I '^'ol^l ^??*tt5' OT (.<p|(.*ll 

ciSRiwh I 




«li4»|i!pw«l?f 

i I tSf^o^ph 
^ I NWD 
vs I ISD 
8 I EPABX 



i I tBf^wH OT5?r2r*n^fif*!fK4i«iiwt^<i 'iN (^ \ 

^ I (,'^<?"i(,»i£i ^pSf 

vs I (.'oi(,^«f (.Ji<p"i(,»i<i 4i®f'^? 

8 I i|j|^w*1 'Q «lt5lwll5<> dSPlWH ’t1<^ (^ I 


i I ClJPlWlH OTS?riI^^lil|4||i|J1^^^^ I 

vs I f^I^uh vshNN'^R I 





<A ^ C*1W 'ailW’SlI- 




'srosCSR' <ij<iRi55 <PH(,'® ’ft^; 

C5TC6«T|^ C5]^ RPiR>K |R> 

^ic?rsf c#!^ ^ ^ w 


«pRSRc«p‘*R'5?:5rr 

'0|*i3 02f^ 5}^ <p$|| I i^(.Js| R»f« 

<P'Sll RC®ll 0 





Tp^ i£|<P'3^H ^0'® 

^ .... 




«JWWWL, 

(^«ri*w) * 


lil/f® 

JUITL 

V 


<l>H'»ll>l<l 




^ sTf?^ 


»il^(.«i?i '^ 5 ^'*N‘ '^<i'^»iii 'aijl»il«i’f Pi’I'ijIt'ifi ' 55 ?r ^rt^ I 'f^ifif&t®r G<ih 1 lc<ilc’t^ 
CSiR'o '0|)|*H|«l’i'Pl’i'iil'l 1^1 
£||C'® C^t^ <PW I '£|I^<P Sft^ ^'@> f^i1®f6l®r Pl’1*13®1 'Stt*13 


(^) *Tt'8?rt^ “iic’f I 

('<) (f|# I 

(5f) (fjofU <P<li I 

(^) '0(.’<l3'Sl C’tH^ITot ’Sl'*pl <P<li I 











(^) fifC^ <P<ll ^Rl I 

(^) (£11^ -^R^c.'st c^5T<r ^it?r I 

MODEM >^1^ ^4*11W R(.®ll Modulator and Demodulator I »< (.'»»! i£l?J *(<1^*151 
l^fwh R1«M(.»I"I»I(.<P dl»i(.<p|\s isfiu ^RR*f p|’1ijh(.<p 

I |51(.*1U ^ «pj|^ ’llilc.'il^l I 

vit^tvid I TTsrr. 

(^) 

('«r) 

(?f) <P(.^|ei g|<p I 

: »n^ iijlR'wk, '6 Pu?jiRs^ eif^^ •’llRSiJ 1^ I 

«1|R1 RPl'Ol^l, (£|/% ^•i'»|'o|<| VQ fvijf^oh p5?||Qs^afif^<p 

f^jir >i^(.®io£i ’ilJ's I 

•iRf^ s sp<p t'8t*il(.no£i, cSttT wf5t <p»i(^^"H, 

til^Rr <p|ci<P“PT, '^FTtW^IUB^ ^ <P(.5M I 

<pF^'5'5|(.<i ^(.<il(.'>l£i R>1«(.'® *i£i(.»i£i »i(.vs»< ’Tt'S^^rtir I ^T^tT- 

(<P) (£|5|oh»ih 

(4) I 

(Modulation) 8 

Transmitter *?l<lI Real Signal <P'0‘2;S <ll(.<l f^'O'SI <PW I 

^ I Transmitting Frequency 
I Transmitter Power 

‘JC51 ^l5)k«ik 'st«q Modulation ^ I 




«l<p|<i »i^j(.«Tic'm Cffa?rf^j^: 

1. Amplitude Modulation (AM) 

2. Frequency Modulation (FM) 

3. Pulse Ck)de Modulation (PEM) 

4. Frequency-shift keying (FSK) 

5. Quadrature Amplitude Modulation (QAM) 

6. Pulse Modulation (PM) 

(Amplitude Modulation) : 

^ fipwlciil^ 4»jlQ»il<i 'ec»ic'»<i '4(il>i(^fbSyb 

'®lw 4C®1 I 

«idi>ilw 4 ilQ%il>!i 'anim 

'siTi^ifstfBter <itl^ ^ 'eR3ic5?r faiwuiiRi 

»l»lh I f&oq 'a(jl>l!flSSvb 

I «T>P ^<l(.»l <l|o^ PT, ^llRtlh -I-V6 —ve 5'Oii ^|«p •>i|^(.^»i 

I W H-ve ^ ^ 

<wlR«lt?i4 'aijivif^fbSyj's cw^i 
'SRlfW -ve ^ >ll^C4»C'»W 'SCSm 

^1 CT >llRwii><l »ll^lWJ '^J|>lfSfb5vb <Ml ^11, ^ilt^ ^*11 

































































i?. I 'sciroo^ ^5oi>i^if^ ’ift^ras[%n5r PiHHJM SfwlciiRi fe-iii 


I 

« I Wl^lf?tf^ 'QCiroo^ ^^vbjwUvb 'SCiroo^ %4lC?lRl ««rtc^ ^ai^K 

&C4I«R| fe->il^^>I>lH I 


(Frequency Modulation) : 

Pi’1*ijlc«i<i ^•idJl*iPin» '01^^ I w <pj|Riil<i 'Qc?ic'o<i &c<plc?)Ri 

lipwlwRi »i^jc«tH‘ I 


Frequency Modulation 



Time seconds 
ffer o 

t^c<p|c^iRi <PjlR^il^i ^c^ic.'o^i c<p<i«i^|tii &(.<p|c?iRi Pi’Hjl«i 

^ I Rvg ^^jC®1l3vb ^|c<p I Iipc^lc?iPt 

Pl’1»ij|cci5l I A, B, 

c^lc'^'sr ^^5 I 

(B c#:^, ^ 

^c<iIdo ^51 t^i" Pi’1*ij1c®i^i c*ic^lfiJ^ (D) ^TSRr 































































































































>l^jC»l*H « 'iRT’lt^rs 


^ I 

«)j|'®\5^v|' 

(Bandwidth) 


<i)i'®S^xr, Pi’iHN '8^?ro5?r 

fl®®r I 

<hl^^5^Vr, ~ ^ -^(max) 


BW = 2n' 


(Noise) 


'0 I R'^'®'o| 
(Fidelity) 


/i(max) "SJ^Celf^ 

>IWlbl> ^<W.{|f «1 I 

^1 Htiiw 

<P<ll <)l?) 4N*f K-ilcef^l 

INCH'S ^5ixrsi^fw^®?r 

<lQ<l'S»| I 'WT 'a||«'5^Jji5‘ 


(Fidelity) 

vi^jw*lwd 

^5n?rt^ I 


'^wIco Ifj>a| I 


^sut^lflfW 

«tti:^ %lir ^lOT ^ 
^sitig^ ^ ^Tti 

•i(.?j'Sf(.^ ->l^(.sf <?^\ 

^1 

f^fv|l3|-!l ^ -m (?i'8^ 

^ I WT sfs\^ 

I 


(Fidelity) 


R>»i^)(.®iH*i (Demodulation) 

CT" ^’^R»(.'o Modulated (.<Pl(.*ll Signal Re's High Frequency Signal C^ 
f^C?r Low Frequency Signal <P^ll ^ 'o|(.<p Demodulation <l(.®1 I 

Demodulation ^Plcsf Non-Linear Device ^l(.?ll^, ^vojlR 

<P<ll ^ I AmpUtude Modulated Wave S|fiij»?||^ 5 |(,H^i *lh3C»l Pi’HH 

'Qc.il'o 'st'ij 'skill's t£|^ RC Circuit <Pill ^ I 

^iR^CSii '»llRk<l3 '8(.il(.'»il '0(lD^ll*i Envelop ^ill ^ ^(.®1 Envelop 
Modulation 'Q ^®ll ^ I 




14ratlSl*l ♦RlSRw*H 




Modulated 

Signal 


Detector 



iiCJi 

iLfi 

W^AA^n 

^ Rectification: 

Filtenng 1 


Demodulated 

Signal 




IBiir $ Demodulation 

*UldG»ll^ ^Wl flil 36000 Km 'S'lM w^H ^^pifcr 

pfiHflOtflW |3|*iHfl*1 4 Ci 1,^RQH iSCM >fl<lfC»| O-r'flC-fl ^Wl- 



rtw SfiOOO Km 'S'lM »Ul(S»ll^ I ^^|cfarC^iH rtw 'SiWPlW G,9 

GHz - 6.4 QHz Pl»l«uh »ij|ilHftiJi (SiW 

3.7 GHa 4.2 GHa &failSHI 'SltWr 15|'»HI1*1 4t^ 

Tnn 






























































I1>v5«i| 5| 8 lilf^b'So i8(^o I 

LC pfB'O^l^ 8 (?fB'QHT^ vskillvs ’if^'o I 

70MHz 8 'ai'stlil in «rtt^ I 

IF 'aijNlS^l^ll^l 8 lilf^IF Pl’l'IjNC'P <p|l^'® a)|c*l <PW I 
f^CB^+ 'aul>ll^»n«w 8 >fl1^ AGC I 

8 IF I^<$wRlW I 

<P**llwW5) 8 i£|1^ nJ^Piv C'olC'^'sr 'a||S'5‘>j[B' SFfK'^C^ I 
^_*l|3i g ^ <pj|R?ih (?Rr I 

8 Ifl1^1%f^ 'SIHI^VS i||w I 

8 Pi’l-iilsiw <pj|fi«ilw<i »iygyt®i^ 




csrf^ RPiRji^ 'siJlc^HN 






^^8 

•W^ : 

'=>l)|(.^*il<l RI«JJ S 

(i) <i;i<(lwlPi<j» : >i/lti55ri^i? ^ ^5fT5t^ 

fiil«*p«i(.»i<i ^Ttwr ^3l<(l(.<ilPi<p I5cspS-'4?' ^'»Ic* 1 'oi<)[?{,'» tw ^ ’flijlrr i 'iif& 
>iI*(| 5IH^ "Hjl^ik^lPi^p ^^^•^'3 'aii^f^ii ^5?r **ll(.^ I 

(ii) R*'# : R*'# ^ 4<pfi> Pi’HjIt®! ^I(.®l5<l rRi(.»(^, ^ LNB <('8» 

I 

(iii) R*f 'aulc^Hl : OT '»|j|R5HR ^3RRPl<P R^IP^C^RT 'oll^f's R(."t^ »^(.'s|, 'oi(.^ f®*f 

'ai3lP5»ll I 

(iv) 4®r'i|»iR : (£|^T4*iR •^Iw C^lT »i(.ii«t v9|S»i I CT (.<j(.<pIci»iI 

*1(.?l'st(.<P si<P <P(.<1 Pl’1»l3l®1t<p 'alK<P <1^31 vsks* ifl^r^il'iR <p»i'o|u'l5( ^(.sn I 

(v) wl(.»i®i : CT" <i(.ai5i 'SJROW RR^ i>3l(.*i®i(.^ R4'li)*i <p<il 'o|(.<p i)3i(.»i®i 

PlC«l5<l I 

(vi) : (?r R'o|^(.'> 1 <l '^Kk«l3 'ai3l(.^*^l RRjfi 2 |^ wkl «1 

c?k^ RR^ i>3k*i«i fUS'® '®k<p I 

(vii) *3'8^C*llJn i »('83C,®1W51 4'SpT '^1'^ 2|<M5l R}'o|^<^ TJt RjR'S i£l^ '»ll5'® Rl’j*13l®1(.^ 

RF Pi'»H3k®i 5)i’dl'95<i <P(.5i RR> RPi'»k<i sfWH" i 

^ opR^BRc^-ksT Rl»l»^jk*l5l W apslR^ 'a|.il-«|f!»(*^ 

5TC?IW^^ I K.?!®? I ^- 

(^) 'il'Si'SRiM 

('«0 i(.ii«t I 

Pi’HI®i5HR*lt»i5i >^*111 jiHRIw^s *iR3(.»(51 <pRciH CT•i(.^i(.«j5i ^ 'oi(.^ 

I 

RPi'sjIwo <pR(.H (?r^k?rosra’^'^^ok^t^RKK^MW^ i 
R)•^ I 

(^) 'SUK-CW •OW (Man-Made Noise) 

('«r) ^JIUwHwR^ •\Lm (Atomospharic Noise) 

(^f) C"*1^ *iw'st (Space Noise) 

wkll Pl(.'»tJ(.»l Pl’1»l3k«1<l 'ai^HI'SC^ Rl’R3H-^-^^t?lW 

wRPq ^(.*11 SNR ^RT 2|4'l“f <p<il ^ I 



2t?Kl®rt8 





{9 I PCM 

10 I MODEM m I 

11 I CiJPlMPttWtt’t ^IjltGill^lS 4<ll W? 

I "icsist <]«i(.'o ^ C^? 

ivD I t5f5HJK-^-^TC?rSf I 

i8 I 




• PiC''v»i ^3'8> <P5(C'® 

• '^I'llll Pk.'^(.»(51 <1J'8» <P<1(,'© 

• C'^hh PiC'^c»i RI«f| spue's 

• Pi(.'^(.*( RR)?) <ia(’ill^^i 'll*; ^j'Q» ^<i(.'® ’ih^j 

• C'^hh PiC'^c»i<i <13 <irI<i <^ 411 <p<n.'© •*n^; 

• C^MN ^j'Q’ <MC's ^ 1 ^ 1 ^ I 


^iwin ^^1 t>if»i4'6i4'Bwu c?it*fact^ ’ti?r i <iiw ^ isfi^ C'>if4i<''!i)i<'iJw<5 
LDR'^ I 


Photovoltaic Effect^?!fil'olw R(.«i<W 4 »i Conduction <ijl'® Rt'® <ij|(.«i^ ^uk® ■s^hl'a^i 
I 'SJWTElectrodes ‘ilir'SIPIT C«1^ ?t?rr ’t^fw '^sf^ 2j<il(.R<i 

^ '5^, '*11 Sunlight RR»<i(.’'l '5^ I ifl [«'»IR'^(.<p 

(.'^5i(.<p|«) ^ Solar Cell I 

iVvOeft »il(.«i Alexandre Edmond Becquerel sf®!*! Photovoltaic ro^pS ^4(.<I'*P'‘1 
<PW*1 I ^c&(t8 ^lc®1 WIPH, 'oiI^I'Q '3|‘1Jhj R'aol^ Re®! I»|p|^»| P-N 

<PW CT^RT <P(.5l*i I 

C% ■^5^^ ^®lTr 5800K 

Rvoletti^i iSfiiT ^- 

i I <iKc«p<i R>'o|^Jl 

^ I ^(.«i<pna<p 1w I 

i^.v® (?im%^CSRr : 

(.^<1 (.<?!*) 1^*1 *ltt^ <p|®t <?(.<! I 

i I Sunlight-'^l Photons *1 jI(.»1(.«i '5lhl^ S-H<wl C*rsnT-PiPi<P*i 

■SIWT 'a||'9|'^'S ^ I 










^ I R(.«i<wai («ii|vQ|«p 'aihh<i'8») Void'S! *1?^ ^5rt@r«1T Knock ^ I 


4<pfi> ^iQ DC 2l<ilR,'s ^ I 


Photovoltaic 

i I Thin-Film Photovoltaic 
^ I Thermo-Photovoltaic Cell 
vs I Organic Photovoltaic Cell 

i ^.8 : 

Pic-^vc,*! <!j<!^'s •^siwN ^ <ia’ill«'Q^5TT^PTr- 
i I (Ttm 

vs I Pifiai'9 
8 I (?n^ I 

i I ^*1'® (.•^<i*lf^(.<p vole's, ^I^(.vs sn’il'awsi ^ 

t3l1s!C<!»|»l ^ (?I1511^ <111??^ ^Ttw I ^srfsf^ C#H ^ 

(.^'!!C<!»N I (.V^'!!C<!»|C«I<1 ^ WMM «13|C1C«1<I ^CSTT ^5ltM 

4 'sf^'s,'*|f^ ’ft'Qirf I 

I : 4<r ^ (7fHt?r ^ildcn^i 'sirwr sn’il'aR'® aldNdsi W?r 

®t*1J ^I^VS I v£l <!»|(.'8t ^&<||0S! R|\B voIJIPivb ^ I 

« I ^ 4t^Hlsl'e ^ ^ I ii|1^ Ri^jWsl 

^R*!l’i' Rsiai''l <Pd '^1'^ '^jf5lfw ^<W®r i '*tf^ sji’iIvaw?! 2f*(1^ 

R,(.^d ^pw I 

8 I (?t^ : <1J<1R|(.<1'S! RI«S| R(.ei^f^<!> PTSI^- 

f5t%, (.Sift'S, w<pv^|<i, (.ifH, «pjlsi, <ill^, «pj|'i, «ppH5'5h, (,»il<il^®i, OT^W, 

7R^ «rt!:^ I >i5i»|siifPt5i -s^sj! ^<^5^ 7r^T?iW<r isfi^r w 

4^1^011 lf»ii?N w ^1 (pm^ 'P ^ W ^ ^ 

V4|^v^(sH4<| ;j,vo 1^ C^ ^ ^ 31 s||>|R 

I vadih) *I(.<1S1 (.'0'®(.S1 «l>5l| I RI«5| •»pa|'®h OTHBT ®llR(.il 

®lR,il o»iul(.»il <Pfus I 




RI«j| R(;«i«wiI^<P (?W- 1^, C?lt^, C5^ wWlii, (?PPT, '*FJtW, '^ll^, 
^HSiJN, CSTN'lt^, (?T^, ’S|% C5ll5(Rijj«!, ^ -^rm I 

’P»l'sh C-»1|e1h «1lRt?l R'J)’*!, &IR 1 I c.»l'5|(.*ll <ll« I '« ■^R.'8tei'»J'®h <Ph(.’'1 
(.>ll*1l5) Pk.'^(.»I<1 I>|R,iI (.<1(.S?^ OV^(A. I R<P?I fi||<9jR)<P 

(.'^hh '$^^N2Rr I 


C^rl®TRr : 

'a||'a,Pi«P ■^'»J'»I<1 R'3)(.'®<1 I>|RiI I 'alNk'l^l 'Q 

^Ktfc> I <£1^ srsM'spmf^ «)jil<l«4*1 >3 ^!|st7fT*ix I 

iH TRseT c^car Pi(.^»i 'ai'»)'® JiR*il'8t»i«p 1 

^ I R*3Jt'®<l <P(.»l I 

^ I 2|^®3^ ^*jsc^ ^ ^ I 

vs I PnJiJ»i ^ ^5(1^ c^st^'*i?rF ^ I 

8 I OTl®i1?r t'oti c^fS/^ &l®il(.*il <il?i I 





i I Photovoltaic (.-^*1 <i'nt'o ^ C^W1?r? 

^ I c>ii«iN (Ti^r <iei(.'» c^t^n^? 

v® I (7ft®Tt?r (?keT?'c^? 

8 I Photovoltaic 
a I ^1^ <p'sfi5 ? 


i I c,-^1<ic,<p|(.«i<i R'»l'8tt»i<i «?»« CSTt^^STk^'Q'^'#!’? 

^ I c3il<n4l«o (?K I 

V® I C.'^lleih Pl(.'»vc»l51 I 


fif?f 



*11^ C^^W- 

• Wc'i'^ (.«p|(.»i<i <p<ic's ♦fRR'; 

• <P'^(.«1>^ (.<p|(.*i51 |I<P R.C.'© SIc'SJ^pIw ^3'8» ^^ICi'S 

• C^ '6 C'‘ilc!5<i«i <p<i(.'® ’ft?!^; 

• (.*(I^Ir® 1 ^ <P'!9(.®1'^ (.<p|(.»l<l ®1l*(l<H ^J'Q» S*51(.'S I 








»isy(.«iwi ^ 


^ LlY" 

^Sjjppj ^ 


'^^Trra 'sfTT^ 





RF f>i»iHjM 41^ ^ ^iTwr rf ^j|iif^*fiiiiw 

RF csiFPtsr «iPi:4ii3wti ^ vio tii’>ii#'st ^ ’sil^ if 

f^rwr ^ IW l^r^Hitef fm 1®c 5I^ ^ ^=1^ l^rwr ^5n®iw 

i^-^sumflwirt^ ^ I »iviijwi5ti >iif¥cjB nt^ i W vi^jwU^i 

snwr aiSfiJCei'^ RF pl’1«13h I RF RF 

^spi^j^wum w w ^gcgran^?!^ ■5rr*tn:5r sim ^ ^ 

Pi’1*ij|®ic^ 5Ml^'5k <pw I 


i'S.'S C^ ^vSR'S >8 ^SR15 : 

Rto^i Bc^ C^ C^lws®! '^»c!(0ii ■»ilS'® uJPiwh Ptw*; 

(?r«t1t^F ^c?ic.s^ I ^stW Wf 































*(|^wi»lwh 8 •^Kl(.<ii ^^Iw'Sw ■^viT ^ I 


v»|«(lPn; ^ ^iJt^ 8 lil ^?5*Rr »iIrI(.<ij *TW?r vsliilPiN ^ 

<1^1 I 


tl5U^»r ^jfBIft 8 <£i ^ *ti'8?ii^ ^ I 

C’TfuJ^ ^ CW ^ m 9l>lt'i^«l«1 -^JlUlfi ^ ^ 

^ C^lw^si ’ttSTTl^ I 


iO.S : 

csjKi^^wbPT (.«p|(.*^^^ I 

i I ^511^^ : +(t C«ft^ +'0'S C^f^RST, ^ '8Trf& w VSA CST'ft^TfS’ I 

^ I ’tl'STTl^ C«TC55T ^'*UT : i(t I 

V5 I C2W<I^^ li^WlwRl ^ : Viso ^ {9i<? WMI^l'iX'St I 


(t I PlC'^tJ*! : GSM I 

'Jj I aJ^<-l<|^\B I^C<PlCilPl '^Tt^ : t»'0(? c9'bo W’1iR|'u«t I 

H I wlcit®!^! : ^oo RjC'lKl'OT'sr I 







®f?l^n®TT 8 



i I <p'»(.®i'^ ciSPiwh 
I '^? 

'5 I rvSRw '^? 

8 i%r(SIM)^#? 

(t I (.l£)»(,V!9«1 

^ I SIM 



i I CSJl^r (^ I 

^ I csn^i^ i 

« I '8?<j|<i(.«i''i uJf^wh Pi(.'»i5»i I 

8 I ^s^^ffPT C«T«r I 

(t I csrt^i^ ^ (?T«r 

^ji 

snsr 

i I Csrl^ll^T »ljl<pll^et»l 
^ I h^ folii ^4*il I 

vs I i£|^ ^v»(.eTJ 1 w|(. 1 <l Sl(.v®j<pfI5 C®!^ I 



*11^ c*iCT‘^W- 

• c'i?Pl4(w®Rc<^*K I>n»i5»l <)JV8. 

• ^IJt^piFr tSPiwH 49|t&tQ 'Q '©lti<i ^)'8» <p<it's 

*11^; 

• 'ai(.'5|>l)ll^'9 tiJPlwh 4'^C5C@ <1J<1«('0 «ia'HlR>'Sl ^ '8 volenti «P<1(.'® 

• EPABX <tl^ I 




i I '^l'^ JahRuN, '*It '2t^ t£|'^ t£|^^ plHulcei 

I 

^ I Tit 

vS I (<I<pn> I^Pi'ol^i, Tit Pl’j*1jH <PW 'i)(.<P 
R1<P<)(.>I*1^!T'^I'3'S1 •9W I 


ciJPlwH (?TC5?rfi|^mK4t**1lWt^<sl *1111- 

i I c’fmm (?Rs*i5t I 

I (7Rs*Bt I 
vS I (.'ok^'st 

81 (?i^*bt 

(? I C^/siJt^W I 




^lef 8 

C.i5PlwH C3TC5- (?r c>l<l»*lw<l >lKR^i ^ ^ (7I^5*f5r I 

'Q^ ^lc<P 'a|*i 'i|'3!|(.&@ 

'siMI u5pi(.<ph «il^»i l^’tl^ C'^<p*l(.*i<i <('8» «ttw I ^Tsr?r ^5HJ 

c^W ciJRK.^f'H (?^ ciJPiwH '^5\m "^5^ "STTwr 

uJPiwh '^kl(.<i3 ^o i£lt^ (.'^^"Ici C’ft^ lil'^ 

(.'^<p“j»i(.<p <p|<i<p^ <pw (.'s|(.«i I <p(.«i ^“9(1^ (,'^<p*l(.*i5^ <('Q’ rH<pk 


t'olc^er ^g’^ft^r (,»i^"H 8 (j5Pi(.<pI(.*i<i c,^i5fi!>c<p '^r*k csi^ 'Q^ 

c«[^^ ci^TiT k?r, ^ arr?r so <to c«t^ 

C^l®lll^n> (.'»lc^'st (.^<P*1C'1 2|c?j|’t <P<ll 

^ i'^5i?«r'5rt^ '8 wf?rRk 's^ S) 

Cot^l^l^^fn^ I 'sl^ C'ok^et (.•>l<P**j(.«i<l •»lklc<lJ 1 ^ 8o 
(to CSf^^TtUI^ <I»I^C?I cijpic^ph t'»1(.'5>q £|c?ll'St»1 'a|^«j|?l 56 0®t^ 


(to C5n> rSkr^TlIJk wnwH £|C?ll'St»1 'a|^«j|?ll 56 

3Tt^ i£i^ 'Q winFrm sicm w k?r i 

(.'olc^'sr I 


i8.>2) «(C15|>IJ|1154 CUHwH ^al'lll^^ -iN 

(?r ti5l^(.<ph (?tcS^ Rlw^fi '3ici5l(.»if5<p 'srfwi 

■^ilK.Ol.il'ijIW 'aitGlwIIJ^ ci3Plt*fM P# ^ I ^(.I5|(.4||i5<|i 

uJPiwh (.•^u5<i ^<p ^lilNk <p<il RCi«il o 











rcw^fc-cKiLaqujnirciPitjKaLCiiaL^t 



QL«S 


c.'SPiwh (?TC5^ l^’tl^r (.'»i<p*1c*i<i "STtWr 1^ ipcsT 

^tWt?r ^ l ^ "STtsCJCsr (.'Oly^ej (7I?s*fts[ 
8o (to (WTrT^ 'a|f«R'a» c.'ok'^et (?I^s>«t^ 

^ I u5Ri(.«ph ^T?rt®r ^rt ^ 'q^ 's ^tt^tHlf^ 

cs5^ <^wk^ ^twi^r «ft^, 's^Twr ^ i 

?s?rr Rw wtTTK wt^K i ^rt^ i^i'^ 

JlKIWj ^5|tliR--SjllH 45ll< ^rt^ ^ 

(.'»i<p*i(.*i<i ^rw ■^ji^ PH^^n 'q »iiR(.(fl*i(.<ph i 


i8.8 EPABX ; 

«|I^C'»B 4 W 8 (£|^CI>ei (PBX) i 

PBX ^j!?Tt <|ji^’1vo Wl^H c5pl(.«Ph PlC^Sai ^ C^IWl '0|f^C^« 

ciSRiwh C*ll^1IWlC^t?r ^RT ■^R's I val^llPls^, ?S5T 

«i:?pr tn^w^l <li<lttl «tt^ I PBxl^k^ C5TRSK 

(?rsR^^PH^rt^c^ ^hPi<p cSleiwH (R^Trt¥ (pstn) >^1^ 

5fk?i\s (?n^ c.i3PiwH>ivi4i,w I PBX ^sRR^ ^R?r sntc^ 

^C.l3lwfI5<|i 3T«f3 (PABX) ^ ^W<W4f^<^ 2}%^ ^C.l5|wn5<i gTsfs 

ifl^C&W'Q (EPABX)^^ I 


snsi^iHts c^ 


i I EPABX 


^ I dJPiwH 2r*fR 2r«fR wt^^i ^ C5r*r i 

'O 11%?,’tBr (.Ji<q>"lt*i$i ^slw^? 

8 I csk^w^’TBr (.Ji<p“i(.»i<i 

<t I «'sitBiwlI»«f cSl^fwR (?r«r i 

fi|?r 

i I '!>ic.l5iwll>4 dsPiwH c5ni5?riRr i 

« I Rjf^'Sh iii'^^9 iii?r |[?^ ^5iirl5lT*Pi^ ?5i-<sfetifir w i 



• 'QC5C^ Slc.'S)^!^ ^J'S’ *11^; 

<p<ic's ’Tt^; 

• 'Q<)i*iiw<i '^stw <?<!(.'!) I 


»||^(.(i|»|'QC?I^'e(.'»(.«i5i a|(.vs)j<pltf a<p/S|^^5^5*1^: 

'SC®:? ^m. ^ m, ^ 

>l|^wj>|'Qc?j'o(.<p ^plcsr «ilR(,ii ’sIHN <wil <P5il '55?r I Rcji ‘Si<pfi5 

>||^W}*I'QC?I«'3(.'©(.1^] Iwi 'aispi «PW «^»|4sHlPl <l4ll <^\ g 



Microwaves make food 
molecules vibrate 


Microwaves travel to 
food compartment 


Magnetron generates 
microwaves 


fpar I'sife3Pt'ec?r5’OTS=T 


ifl'C'S *|j|’lciCjill 15^ ^ a(hjca| I 

»il^tiifl'SC?r5^i3T 'QC?r» "siTsiKsr c’fk^ i wr 

I a|Rc<iJ>l'QC?I« «l>(.5h '^Tl^ 

»il<i)(,»i ' 6 c»(,'m ^RoH'iI ^511 ^l?l I 





cer-ilw®! ^c«i<waR4|- 


^.vSb- 

(i) ^^1^ ’8?»ij I 

(ii) C‘il<pi(.*i5i <P5 iN 'sr*ij i 

(iii) R»llc.*l ’tfTsr <P5il5i 'ssf'ij I 

(iv) 'srlRl(.'45r I 


i<t.^ >6 'S|Ci3|C>lll>4 

C*r ■»|r3{,|Pi <ioai<i ■'il^|(.<i) 'tii<p|(.»il '^, vslo^ 'SiilPlK. t»(Pl*i 

<it®n I 'STTfPfs (.*iPk*i<i fw) <P(.<i <p|<i«HlPi <p<il ^0*11 s 



fSsj s 'Q?rrf^ ctPk 


filvtw ^®miarr 'S 'QitK (?ii^ I ^5tTO *f1f^, 

f^5m^ '6 1%^ aim ^^5^ I ifiTO csif^m >iRc<i»«i ^ 


■^l^isjsr Offices I 'Q?i|Rv ^|'5,C‘V®i 
c*lw csrt^ 'Q?F ^ I C5it^^ csrf^ ^flt^ cw ^ 

^I^t'S *?||w file's (ST'S I 
















































lilt ^ ssit^ t^c^ra" *iKi«i 

filtiil'st^?^ l^?jaiH <^l<i I 














:^8o 


'GTlfSH . 



- 

< - 



l»«»h 

fear §'STifemt^t^S^piKm 


ii| 'Q?||1J|?1 B5R<p|filw ^(.ei<ply<p »(U'{i, ^I'H’ lil'^' o|(.®tJ(.<p Pi4iai''f '8 ’lRi>H»il'?i 'STl^jc.*) 
’Tt^ ’fit^ 2RK ^wf ’Tt^ w?j3F?r 

g^T# cwr-o^ll^, '*ijlwlRiil, ^ ^^ilR ntf^ 

^^I 2r«tw ^ 

gxfeM' ^Tw ^■'tg^ ujIw'Si 'o'llii 'SRt 'ii'^ R’^l'Si c^us' ■gtf^ st^ 

cg^Tn”^ I 



o 

o 


(i) "^5^ iSf^T I 

(ii) 'aillNc'Oii i£l^ ^I5c‘'tlfW <P«lN WIT I 

(iii) WT I 

(iv) ns tfTOg Cg|4lW<l WT I 

(v) '8 RsJlW ’Sim ^i\\^ 'StHj I 


i<i-.(i-1M'S?(t*tlB : 

'8?rf*rtg ‘ii<pf5 wnwr ^(.®i<n51^<p ^ra* i ^ic’f gw-gif^ '^<p®i 

I >il1^ 'il'^ I Jl'o<iKf^'8?fH1^ 

<p|(.'ST ‘^j‘^^'0 tJTlg, RRjf) *^?rcg?r^<p|(.»il i '^ir®' 





































































'QTrfSt? R'i(.®i'5 ’Tl^ i£|7^ ^ ^ (i|'^ C^ *rtr^ 

3TWl^t^ ^I^«(>h <PW I Ifl W?r ’t^PT *11^^ C*2f <^H\ ^?l I 'Q?rK 

’Tlf^ C'lC’t ^tlWT^ ^ 

^ I iii^^flj^^Pi(.»i(.^<i ■^IrI(.<jj f®*r©'c^'®'^c?r i 


sHsi^rw? 


i I 'si%aFt^tir» '8^»5T#I'? 

^ I 'STJlf^ wPlci'g ■^tw#)'? 

8 I Rc»i|u <P(.5 l«i 

<t 1'QTn*ft<r 

'b I »||^(.<41»l'Qtir» 'QC'»C1<1 


i I 'si%3Ft^tir» 'Qc«c*m <ij<i^l'si (?Tst I 
^ I 'S?rtf%^ wPlci-si '<ij<i^l'si (?P*r I 

ansf 

i I flapt^ 'Q¥tf^?, Csd^Wil <p|«|2|®tl1^ I 


8 I Rossi'S <pc5|si W I 

<J I 'QTTMIw^i '^1®f I 



GSM 

• QSM W -MW *l|«j 

• QSM Ric^wfl *w Mm -w -«(» 

• Boaming'^^ «c» *(15^; 

• GSM Plptnfl *flW I 


S«».> GSM ! 

iilb^ 4^1^ *iN^H ^] (kmqi SparaHla MobOe (GSM) | eiilHfl llb^n 

flHl GIoIhI System fer Motnle CaminiiiiiiiCBtHii 
(GSM) I UnnsEBBl M<4iile 

Tyecaiiimiinitum System CUMTS) «^Rio^+ ^| ^ I ^IVlIWi 
OTK, ^IWlPlW, dSWUV’fl I ditl^ 

ftWiw «MlV ^ ft5W iiolt (HW Vt I 

flfl'lui 'lifSl IftlWl"! ¥flW fi'llvil «| ^ '(RT *lMI *1 fr^|C<'!CFIfi 

W QW( ’TO I 'flflf i»o iVoo CT^nujftwr W WIC^ 

ftWKBPr^nWTOTO I 



lis^l %VMS 






GSMtW^ 




GSM ^ler: 



fSa[ g GSM m Pit^^ Si*? ^Birrfsft^ 




tnHI's-a <P(.5i I (il^^ii-Hl'al^vs l^f^'Sh Pi’1*ij|(.'^5i (.<MWI •^1^ r(.«i '^t wki®! 

<^1^ '^Kit<ij fol^'o <pw lii *fli|j| I ^vlnRiRjK, «'a> liRRir Pi’ 1*111*1 <i>c,n 

PlefSp P’11J|(.®15| ’j[*|Jil«8f'a <q>(.<l "STt^^ 'qjlt^l'^ ifl “tt^ I 

'a(j|c.'S|'»t <i|?‘ '^l^lo^J W P’1lj|c,si5l «)j|wS^VB’<|’«u<i^l^i<p|ll« (?f5'S?I1^'^ 


^ rTf; ka I 11 kSu c I F>i ruK in F>i t; ri ri r; I rfi n I n rTfi k; [Fi F>i ri I ■ I n t>; ki FT [i rf; r 


^vjjJC®1^ G£t?Pt <P(.^I I 

f^C^stf^ : (?r C^stf^ ^C?pr Pl^l3|*| t^ts^|®T 


ifl'SH' ^l^if^Tit »|<|»«1 R’ijo^p ^»iI«Br\s <p(.<si i£|^ixra^ 

^ I 

'SlilWW'H : Pcs^Jil i£|^ ^J<|i^N<l>lllC<1» (?T5Wt^ 

^g|R*rrPc5r i (.Ji«t»ij lot; Pw»i <ij|'»5^’<r '»hii'»iP ^fsu 
(£|^ ^iW TDMA (Time Division Muntiplexing Access) 'Q FDMA 
(Frequency Division Mimtiplexing Access) pc.'>v»i ^)<i^|5i I 














i4i.« Roaming: 



flart 1^VNR 


Ramins t 

Bomiiiir ilIT WitHi ^fiT <f*l"|WH 

#«iE4a ^iRh Rti flu, 'WR i w 'flu 

Rftn ^iTl»l-*IHwfl CTfllWft *ftw^ I 

lipiPMW oiHflMl 

• alft^^at^hr i wt-ft Rfi^iwi 

flifl I 

• Prt I 

• ^ETtniPr^Pf^^l^}^^W|CBPtWTOj^*|[^|OTCTDP^tT| 

• RA^^?pr'5iT<ffc<risDN'iff'’nc<t^iT5v 

• iBw *l"*1i| '■iRfB^il fiHR'I'i i 

• GPRSflEDGETf^aHiH^fl RflSt «l ^Hl I 

GSM 4 ^*iv: ttv ^aitfOl ^<¥kllPl ^ I 4 S|tn 4 lcv GSM 400, GSM 900, 

GSMlfloo^ GSM 1900wl I 





GSMl^n:^ 




i'b.8 GSM 'Q : 

%«£Pri£rsr (gsm) «fRr'^ s 

(GSM) ii?r <p(.?i<pn> ^stw^j«Tt - 

i I 
^ I 

\J) I ^sr| 

8 I (.»)hl^®1 ^PJt^ '^|I«'^ 

(t\1-f^ 

'b I (.»(hl^«i ^TW «pI^Si5|(.<i<i 

S I (4pl«r R^'sfl'si -sH ^vojIR I 


%<£pr<flfsr (GSM) C5j^5ilc,^ 'a]R<t s 

(GSM) Scgl’<lc«ll’iT <P(.«^fl» - 

i I f^t£|^(£|'sr (gsm) R>fJ tsp^CilPt C3C® <p|«r <PW I 

^ 1(.<p|?ilPifi> Piw*) ■^Jt^lPin* I 

b I (.»il<iR«i (?f5^TJl¥^*1lw'5n(.n<i '8^ 

(?tc^ (?r (.«i»lcil Rcersi wMR®! whfi> 

<P<1(.'S I 

8 I Pl’HI(.«1<l ^ '8 ^-(ei'sl '3|C*i<P ^ I 

(t I ■>ih#R<in 'ail^tvbR5R*w‘H iirbS«i (l^psr) 'y.Rtir «rn:^ I 

b I ^ I 

<\ I '®'ol?i (Third Generatrion-sG) t'oR <P<ll I 

V I GPRS EDGE 8|^ I 


O 

o 


%(ipft£fsr (GSM) c=f5^TrM%^5r^(^: 

(GSM) ifl?' <pc?i<pfi> 'oi>[R*rt 

i I %;£I^i£I'5r (GSM) PlC^»( '0|C*i<^ stlDei | 

^ I ^5fBT5l»iR"t^ c# I 



?5eT R(.?l I 

^ ((7W R?llR?, ^^Jlfh) 5l*lPi"k*T ^ 


<PW I 
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<nc^ I 'sijichJhi ^ ^ 

■'lilttje^i^'c ^h{^*i*i I RcH^ CT" c*wt?r ^ R“ii®ii^ 

<in?Rr^5tw?rc^ *ijic.U*iXc.‘b^ <?^\ 

<sf^ «£i^ 'snar >iilt5*jl^'iJ (?Pt=Tl^ <?^i 'sfiar JiiluJ^il^tJ 
'aiW<f'eM (?I1’»tC*lW <»nl '>W^ iM I 



Beam Cluster 


Satellite with 
on-board switching 

/ /®i 


^Up-Link I based upon DVB-RCS(packet mode) 
^Down-LinkJ /DVB-S(circuit mode) 

GT to GTsingle satellite hop data link 


15ai* »lllcB»ll^ >il^uM«Hi« 


































CIiKfr<ved) 

w Pfcflii wi ^ ^wn liW¥fl|iuWwll# 'TOR wwftc¥inrt*t%ff 
^ ^iwi ^ fti"Di*r ¥iiT ’mr ^^wi mvn ^iwi 
¥w ^iw I ftiHih INIHV wn w ^ 

^W^ftOWl fl^iWPtTO' ^1 

^WHW’Pl'WW <W ^1^1 Wl iflIB 'VUl*ll "ll^ W (W 

TOT ^*fir <flW CTIV *IIW^I 44*^1 ft*wiw 'ift'iifl mtnhf 

fevHi (nw*iw I 



Wavel&ngth (m'icfons) 


I ^ IV u -u 

■ IR 


Near Modlu„.^ 

, • , , __^ -.:-^ 

IR tn I 





irvii 

‘.fiOJtl 


Intar&d 


1| 

.1 

Se. 

la 

1 


XRiiys 


Microw^ws 

5 5 

r 

s i 

dirmt 

1 

1 i 




1^ 

* 


^|lBPrflH4W^lSr filRftlfrHI ^ IVB- 

) I «tDv^f^«ica^i ■iil'koB ^<afi PH-uw 1^ PtfIB 

WtW -fHI «l ^ I PWirt^i lift* 

’wr JwlR^fN^ 'iii^ »iW Pw-irt^ HPl'* ’rtw i 


































VSAT : 

VSAT 'i|?' ’5^^Tt5r 'ojIR I iil1^ ^-'SW '^ilc^sil^,^ 

sft^ C^»t5T TTl^ C^ ^srt^fw «rti:^ I VSAT 

f&iii '31^1 <pw s 

CommunicaUon 



fer o RsC'^^ 

VSAT ^ ^JIC-hJhN ^TRt^*IX >jJlCi5«1I^ClS ^5|T^ CSl^ W 

’>lj|U?‘1l^'i? ^ VSAT I^P^TtsT ^si:^ I iflt VSAT 

'3iil(.^*il I VSAT ■^IK(.<iJ i$v!9<ij|'» R‘v|<i(.'i'i5 (?RT I 

'5f^|u^j|sr| <p|^<(|^l ^(,®ll ‘^1'^ *li|(.*i<l 'a|'8j|^Pi<p R.C'^W <Pjh®1 I 

lilt «ilwl<ii ^<it«r<i >il^lwj ^ ■s(Hl'^5<i c*il'llwlM 

4'l<ifl*W ’iQbHHl <I>W I f^ 

<P(.<1 <p|<ia^HlRl <(4*11 <P<ll RC«ll o 



f§3r o ^<lll?<pj|«n <p|^<il^] <pR5Pi(.<p“i»i 




w ^Bbbsilwti 


^lwi<i» C2}?r®f ^sc?r I C2i<i‘ii^f^ t^r^RiR ^ ^ '2^ 

^jh(.®1^l Rc^l <Pl^^l51-^-i^»(.u5(.<l<l ’^Rl(.<|j "I'il'S’^ai^H ^5l| ' 





i I a^l^(.tfj.l>Q^?I«^? 

'5, I <£iK 

VS I JDloUsnl^U 
8 I ^’lfI5<pjH «pIr^I<i ^? 

(t I »i iR(.ifj»i'Q^?ro ^5^ 2^ w? 

'b I %'8-C^*R1^^5raf^?^?^«T? 
^ I VSAT 

br I V5r«|ltf<pj|sri «|>1^<||^| 2^$^? 



i 15ii^iw5i GdRR^hi (Tf^ I 
15i|va|(,^i^i <ij<i^h I 
vs I VSAT ifl?r afsrR^??^'IRl^^ (Rt I 
8 I ^’lfU<pjh «pIr<iIw<i (Rsf I 

i IIRJ v!j|?iNI»I'^^ «l|va|w<i (?r«r I 

^ I VSAT i£iT?yr<sr®rr%^^'^ i 





• <P'gc'a 

• <i(.ai<i tipi's] <ij'S’ <p$i(,'o 

• ;£|<p<pJl^^ <l)'8» ‘Pelt'S 

• 'OjlPif^jIU (Validity) <lj'8» <p<ic'a 

• (Reliability) <lj'Q» ^P^lC's ‘*1l'Sl<l; 

• (il'gjwPi (Accuracy) <p<ic's 

• (Precision) <IJ'S> <?<](.'© ’rt?R‘; 

• C?I^[C^P*t^ (Resolution) <P^lO'o ‘’HiR’; 

• Jahf^'S^l '8 'ail^Pl cS^IW'fl '6 'ail^pl ’lll'*p| «P<1C'0 

• <^I®T <l4*il <p<io'o I 


Rf«f| *rai?T?r Ileal'S! sfft^ g 



■^l^?, ^srtrra^ 

■!#5rt9R5?ra' 



‘=#5rf‘=w ^ 



c?if%^FRrRr’5l^^ 


fSifl 3 RRjfi <i(.3i^i sf®^ 











i£l1^ i£l^ i£l^ (7f& t^flT TIT C^SM '©'ItS'f 'ihlf 

’|f^<ll^'8 ■^feTS ^ ^^I’jFst'O ^ I 

^ ^^f*fClN "SIWT 51 OilC.^- 

i I '^i5<p's| (Accuracy) 

'5,1 (,Ji*iPif5i^n> (Sensivity) 

\S I (Drift) 

8 I CSfR (Dead Zone) 

(t I %t1^ <£m (Static Error) 

'b I Qacjf«5PiRP]f5 (Reproducibility) 

^ I «lR*ilR<P (fl5Rr (Dynamic Error) 

'5,1 T5l^®nT*t (Time Lag) 

vD I C?Pr^ (Response Speed) 

8 I «p|^v»lPif5 (Fidality) 

'^O.VS «||h4 : 

’iR*(lfd5r^5itvp<f'5i5r sW^ I ^- 
i I 'ai|'a«!f|f«<p (International Standard) 

^ I fifWfw '^)l’®|« (Primary Standard) 
vs I PTCWt^ (Secondary Standard) 

8 I 'STTtl^ ■»vj|'®|v^ (Working Standard) 

<^ 0.8 (Validity) : 

W<i3if5 sjciil’f sl^vo^tl^ <iaE([5 

<pw <iaif5^i '^r^rNM‘ I 

^o.(t B»I I ^R(? i n? (Reliability) : 

<181 fu <P(.5i ^ <P'o'5| <pw <i(.ai5i 

I 

<iain> '^ff^’^tlul?' »i's io c.'»l^ '®w 

«rtwr ^ «r^ ’fii;^, ^ «r^ 





^o.'b (Accuracy) : 

^ c^stM 2i^ ^rn?^ ^wsT I ^<rs, sfmK W 

2|^'8 ^Ra^icH5i ^'© '®ic^ wWtiT I <i(.®5i ''wj|fi><p ^^Pi'2j c^wtir i 

ii|^(.5iPi(.<p Percentage of Error (^I^T »(h3(.»i sW^T ^ I «'ilR?i’'j'’i5»i’i‘-(.<p|(.»il 

"STK ^ io Wfsif^t?rl?r ^ (.<p|(.*il W ^ io 

'SRTsrf^Hn^ ’ft'STIt ^ WT ^ PT, ’tf^srM' (Accuracy) 100% | 

ioo% ioo% ifl?r i 


(Precision) : 

Rajf^ ^|vp| <P'© '»jT!i'o|c«i (.<plWl ’^R»^H(.<il’i3 Quantiy ‘fl?’ »^h ^^rW^HR<iI^' 0 '»l(.<i 

<P5i(.'s C^H1?r I (.<p|(.»il «i(.a<i Accuracy 'o|(.®il •ff lillT 

Precision 'slwl ’f1^?r I PsT^f^f^tt^RT Precision '»l(.«il ^ ^ 

^slw (to (.'»|<n5(.«p 8br ?T (ti P5t^ <P<1(.'S I 


\o.\r (Resolution) : 

^^'odtiR'UlR (Non-Zero) 'sfK ^Po C^IPTT 'oil(.'8 'a(lc» 

i£|^sj^ ^»i[is}»(.»i^ (Increment) 'aif«i£t»»i ^RIT '0||«i5’j[(.'5 CSTtPS'S 

'5^ •it I ■gjsj'sai (Increment) f»iR>'S'»|(.<i 

c^sM ^ ^RTRr (sr^^csm^i 

tvtfl-iiJfvilJlM^I C^ ioo ^ C^ ’fl^ ^oo pSt^ i£|^ 
C^5rf^1%*tPRr i/io Degree of Cretainity R,(.'^(.<i iflPvtajU <p5il <ilii 'S(.<i, 
Pl^cspt^^? 

’RPlK: 

p^ = ^oo/ioo = ^ C®t^ 

Vio P^t^1%»RT= i/io '^= o.;^P5T^| 

C'8i|'^fv|l?lM<l ’ft^ O® {9,{5.j!.{9 ?S1^, ^ C^ ’fl^ J9,S9S9{S 

= iA.S»S»S!' ' S6.S9S9S9 C®t^ 

= io"'® pst^ 

= I 



<131 


^o.j6 : 

W C'«lC^'Sr, 


Rr?w I 


^ RI«5| 

R'slR'o 8 




"^^TM c<i<p 


^C?f5 



(7^ C?f& 


ter 

•^C'S^Hj's 'Stf^RR 


fSar s ^aijhh’t AilPuR'iSlfl 

^Klc^j Rfojl ^llPf <P^l1 ^TRT I CT* ^iPt '^ri^sjT^ Pic®!5^ 

^^Ct>H ^ PlC®l5 <PC^! Rc^ RC<^ I C^ <^S^1 "^if^ ^^!C^ ^C<! R'5h CSH^ 'ql^ll 

R^Im I I Piceig^^ ^SlRf C^ R’^Im 

<?c^i 'sfKR^ ^^ic'® I 


CT RBiw^ <p|c^^, c>»ic^'ST, c^iRt'^jH ^ RRn ^nPr ^R^H 











I Rw|w<l SSI'S'©<1 I (£|’ 

(ii/% <p»i'o|S I 


■ wsr 

>it?Rr 2WH ^??*iwrf ^icB^ f>i'>i»^jH 


(i) 1^t^t®r (ii) <|iR>*Wl5l (iii) 

!S'>i(.?r (v) <p(.5h I 


ivsiwm 8 

(i) ’flk*ll'lj- (ii) (iii) 

(v) I 


(iv) ■*lt^ 


\o^o TTOJH WlWBWtl 4|et: 

vg^u'o c'stilwS^i ^jceiT t4^^ra®r (2lt^ Pi’luh c«tilwS^i i (.®t»iiwS<i 

^scw "^ISw C9tw (.w'lkllS'et c^ w i ^>!i^ 'srirs 

(.'8t*ilwS(.<l<l ^RI®rPits OT^TTf ^(.®ll- 












i I ^ipBpjiJN #)■? 

I voilPif^fi?^? 
o I 





ansf 



_ IPS 

• IPS <p>gc'® <Tt^; 

• Inverter ^ <P<1(.'© ^tl?!^; 

• IPS 4 RR>j) <P(.*HI(.*1(.^<1 •TfST ^)'8» <p<iO's 

• IPS 4?r <p<n.'© *n?R‘; 

• IPS ‘PRIG'S ’H^; 

• IPS ’fRw I 


IPS : 

IPS ^5^ Instant/Interruptable Power Supply. ^ ^Ult; 

<15(1 ^(.«i '»K'»pR<p'ok<i 4 ^'SCT^'srfwr (TTSTTf?^ i 

^i(.<p, *ii5i ^R<i'©(.»i ceTt^B R'J3 ''i ’fRr I 

IPS ^ I ^- 

^ I <l)|u|15 I 

^ I R(.«i<waPi‘P «pc5hl<i i 


Inverter : 

t^(£i^/5ntpr(£iT7r pwm ^ c«tr^ <^11^ ^ ^ i 

s|^|^ ^»1'»|1>|<1 Pic^«1 (,<PU ^%-W8t ^CV® ^ttc?r I 

'ailSu’icB >iNN*l^ '®iR(.^Ic«i"H<puI ^cii ^lc<p i ^r*l^ wPt 
<1TQTJ1^ <13<1^|<1 ^ ^ ^;^i<|5r-t<l ^ ^ '®(.'®lfw 

<13<l^'s ^C?( 5||(.<P I 


■*11^ Wf 

pp^lwn '*||«pN C^ ^ 'Q^ TilW ■^csr '*ItM3¥lt; C«Tt^ ^Q<1'8 (.i<i 
^^Pfl£|7f (£|^ V!9|^»||R<P C^PT'^tC^ Ss|l^ ^ I 







IPS 




^i.vs IPS ^ : 

IPS li) <p(.~HI(.»i^'^\ 5 R::;<?i’i‘- 

i I 

I 

\S I ^•^'oluTh 
8 1 

(t I (?rtw 

IPS iRj Tsi^nsftsr (.i^iwi 



ffe[: IPS vslilWTST 


^i .8 IPS liRr W 8 r : 

c^ ^ c^rft^ ^ 51 ^ 

^ 555 - I i£|^ Cgf^ \Q|ff&^ R>(.eil'S?rfB' ?T C^ CSfSfT ^ I 

IPS : 

cwr t=^^5fifnr« ^ssi^5fift?r w 

l£|^^ ^rc*0' ®II(.<P I RjpIC.'O ^tl’ii'S^l <PW R'JJ'!, '8f»ll 

^slw ^sc?r ^ ^C®T '»15C,'5 <i ^jlull^t's '8(»||^'S ?t 

^sc?r OT?r 1 

IPS ‘iRT ; 

'o||«r^l®n ^jH^P'olw Roc^ I ^ll^o'o «pjH, R>i«, oHIovs 

i<l^ 'OlfipJI ^|^i*}»(,a| R'JjC.'O^l 'SSrVJ 'ail^Pfiil^ ^ I C^ 

5,SPflil'5f ^ ^pfi^ITJNS <]Pl| I 













^W<WiR4|- 






'3|I^ ^R]R(*^ 2j*f 

i I ^srt^ifi^ (IPS) #(? 

« I ^I'ol'iXN <i«i(.'o C^WlTT? 



I (?K I 

'0 I IPS ^)<i^'® RR>fi <pt*Hlc.»iv®(.'nl ^^? 

4Rt 


i I «||^Pfi£iTf-i£|^|Ry \b|H|al|v| 'ai^»i <P(.5i RR>:| I 



_ UPS 

• UPS <P51(.N0 illK; 

• UPS <iJ<i«?i'® RI^si «PcHhjl^ ilai <ij'3» <p<ic'» *11^; 

• UPS <Mt'o 

• UPS ^t'o ^lti<i I 


UPS ! 

^^f5fi£|Tf ii|?r *il»i ^(.»il Uninterruptible Power Supply^ Uninterruptible 
Power Source I (UPS) (£m ^£1^ (Electrical 

Device) W?Rr ?INC^ W t*IWlWl 

'<3 'oi'ijhj <(ai‘^ll«c'9 RiJ'^ <?<!(.'» I (UPS) 

Auxiliary ^ Pi(.'^»( (Emergency Power System) 

c.'swlwoii (Standby Generator) '5jC®‘ I«f('®'?i I (.<P*l*ll 'aK'*i*R<p'!9|(.<i 

I ^«i^»£|^-(£|^ tlk^" I 

C^^’Tfs^W® ‘£1^ RPic»ic<p'o (Millisecond) i£|^'5n?G‘ 

'^ftl'8 R>3J*^ ’ttW I 



Normal AC Power 



Over/Undervoltage; Loss of Power 

































wlw*1 


(UPS) iRTsWiros'fs- (ups) i 

^- 

i I 'oi*ieiiR»i (On-line UPS) 

I eTt^ |<n£ij|<pfi>'» (Line-interactive UPS) 

'O I 'a(<p®iR»i ^ (Offline/Standby UPS) 

ya|Hail^*i (On-line UPS) 

(On-line UPS) -'fl «h«i ^ph'oK'i ( Double Conversion ) 
I afst^sr (.'olc.^sf (AC voltage) (.'oit'^uer (DC 

voltage)-'^ l ^•i'o|fi><, (Inverting) 'SIMM 

(DC voltage)- (.'»|(,'^«r (AC voltage)-'^ I 

(On-line UPS) d ^ '^1% ’fft?! I 

(Line-interactive UPS) 

@ 1 % (Line-interactive UPS) 

(Inverter)-C^ (Maintain) Mt I olio's 

(normal charging mode) <piwv (current path) (Redirect) 

<pw I 

(Offline/Standby UPS) 

Mt ^«Pfi£)7r (Offline/Standby UPS) 'd'^f^o'© ^=1 Pk.-^*; (Main 

System) -lil C»rt^ (Load) ^It'QTTM' (Input Power) 

I CS|^ ’rt'STrM’^lT’fl^ (Main Power Supply) ^(.<il’1 Ptt'o 
i£li^ ’Tt'OTTM’ <iil<P'ail'd‘ (Power Back-Up) I 


UPS ^ : 

^ I w<pn5<p|?jh 

<p<il I Rfen Rc?i <i3l^lQ ^h)c^ 

£|<lll^vs I ^l<liC^ C^ft^ I 



UPS 




c?Rs|^^mRr: 

’ft'STlBr <l)k<P(.<P tiff's ^RRT 'St*iJ 051<pfw<p|ilR 

^k<p I ^)<i3{^M*iI<i (,<p«t <ptaSl®i'» w<pfi><p|iiR w<plu<p|iil<i 

RR^RT <p<iI ^ I <pj|'>n<p'!» <p»i'o|^|<i ^R^J?r ^RT ^ I 


'0|(.*1<p 2R^ <l)|w|R '^llts^, '®C.<^ <P*l(.'!>*1*l»ll®1 f®lV»-'0|j|P|V!9 <lj|l5|R ^v5pr(£|7f_(<| 

^R^Rr ^Rt ^ I 

C5l1^^^r«R»n^ (.'©k'^'sr <ij|‘i5|R'©(.«il 'ai«i»C'^c!5 i!a'q»«i olio's 

<PW, <P(.®1 tiff's ^lt<p I ^f^81IR^ ^RR^It^ &C.®! C’t^ (il <l)|w|R ^(.'® 

’ft'QllN ^•i'ol^lw CR'STIT ^ I i^l^RRr «llR*i t'olt^'Sf Rc.jv|v^ ^jRT C’ic'l ^vSpTtil^ (£|^ 
^jI^IR ^JTR^ ^R’jl'f bl*St ^R^Rr i>c.®l 'oilc.'^ I 2tRR<P ^R^Rr RjfStRR^ t3®R 
tlRns ■^RlR wr I 


Inverter: 

^RSfeR w ’IRrH A-RCWIR^ RtR^I 

PWMRRt CRC^ ^RrR^l^f^iRRRRlR^RTRR I lil SRSR 
^ifSfSRr Pits>T«1 Rf R'-C^F^ R5^ RtlR I 

RRtR^ 'sntjRll^mSl^RRRR RRRIR RCR RtR^ I RRR C#f 
Rt'QRlRRRRRfRRTRR^^^KR^ ^RT '©c'sIR^ t<|^ S|<pR 

RrRKtl^r ^ RR I RR R1T?R %fC#r RRR^ RCR 

t^fSfEfeR ^1^^ ^5Rf^ RRIRTR^sR^ RRv||^*8f RRt RRT WT 

R’^lw^l '0||<pR CRf&RR^^RtWR^CRRt'SRl^RR, (,*1l^ ^R<1'®(.*I51 '^lc.'4'RttR^SPf'ilR' 
(^R '!»lR*ilR<? C^PT’I^R 5jjl« ^iR^ RR I 


1^*5|R: 

^‘I'oluTlc.^i^i '0(|Su’iw5 ^’ilR'® ^R(.»(|R<p &t<plwRi, •K.ii'st (^•^i5$io5v! 9 '8c.ii'» R*^l(.5i5i 
RRJCR ^ RRf RR I R»si> R>s^ ^v5pj(<)7f RJlR t'olt^'st RjC^ (.“llvst^P R^ RRR 
RR^m^ (£| (?RS»trRR1?RJ| 










'ail^9'8» R'^'OS'ol^l WO' ^TTRr »fl^ Pitst^ If)?’ <ljl<P'a||<T <»J<19!'0 R,?) 

i£|'^^i£|^^ (,ai5li;<p5h«ph »i5i> '^l^il cnlvsIiJ C9|C^ ^ 

I CTO wlvbfiJcv© ^treirl^ 5|l^ c«fc^ c»feifT ^ i W 

®il^*i PC.®! *ll^ ^ w"^®! <pw ^^*1^ (,jvf5<p 5 H*pI^ ■^'5,ofw c,®il'!9c.<p SI^PFRT 

^5C?r I lil <i)<i'3{^M»ik<p Standby Power Supply I 


^^.'S UPS 5 

^ Uninterruptable Power Supply ^ 

b*ii4i^d w?r ^ ^ TO c^ (?f?r, ^srpmr 

^ic?r C’lt®! &if^'o R'2)'*'. c^ic^ ^T^5c^1^^^^RR<rt^fRc?r ^ic<p i 

'^^.S UPS : 

<pl*H«'5k, R<i^’d(.»(^ r'sjIR '^¥t^^ra?<nc^ 

^ C'wIC^'St (3«Z«m, '8^ CStC^, TOI^ C'»IC^'St (^TO WtlfTO Wf 
<P<ll<l «t*1J ^ I 

aRl^lWs 


'5if^’RPw«i?r 

i I UPS <i'nt's ^ wNlii? 

I UPS <m I 

'S I w<pfu<p|til<i 



i I UPS I 

^ I UPS (?K I 

«I ^•I'oliTlwti 
8 I <lj|tf|Rtl I 

<t I (,Ji3lw<p J4 H<p|5i 
'b I 


fiftf 

i I UPS ifi^^Rfsr'rtt^r^^'^ i 




• <PC^il®1 Plt'^V*! ^j'8» <P<1(,'® *II<1^; 

• 'q^’Pt 'q QFtw <p(.5i®i Pk.-^*! ^4^1 ^rt^; 

• ^-C^ 'Q <pca4h Pn'^»l <!P«l(.'0 ’ft?R‘; 

• '^»il^’ill^<p ♦l'^i(« I 


Control *l(.‘«t5i p«aiH, (?r (.<p|(.»il Ppl^«pjh (.<p|iihluf5 ^ 

t^9(.il<l*1W Automatically WT^ Control ^t^Wf^ 

«pt5h Pi(.'»i5ai I 

4ciM fi|4Nw- 

<pc5l®i Pic.'^^ I '^Pft- 

QFtW «aH <Pt 5 h : 

'flC'H‘ «a4 (Open Loop Control System) : 

(?r <pc5i«i Pi(.'»v(.»i <p(.5h 'ai3i<p*i(.i<i ^5rt^5’9pi5?r^^ 

(.<p|?(Hfi>fi>5] 'a(|«u^y5<i (,<p|(,‘ll 2|«R ’^l(.<P '^, 'alw 'QC’R'<P(.a4®l 

(Open Loop Control System) I WSR- 
i I ^t*1<W3p<^ C&l^l? 

^ 15lPp«p «iIri <p(.flih 
« I 'QTTlPf^ csrf^ R'ojIP I 



Load or 
Controlled 
Quantity 


System 

Output 


fSar: '81^ (Open Loop Control System) 


^•i’jjp (Reference Input) : 

<pc5l®il^ic<p 'sr«i3, sft?rt^f%?rC^TTf 








^W<W4R4|- 


(Controller Section) : 

c*il«9(,<i> RiiaM f^ww 

t^^sT, (i3<pN, csrfs^ I 


C,»l|v» ^1 HRadH (Load or Controlled Quantity): 


5?r, ^1^ (?Ttw^<p(.5l«n 




PlC 3 i 5 s| (System Output) : 

R>voi^>i f^ww csrfe^ fer <(j<)^N ^ ^ i ^ <<»c5m 

Pl(,Ji5>( ^ ^R»iIoH ^15»(Hlft'o •TIT I 

<SFt^ *tH 5»c$«i (Close Loop Control System) 

(?r PitJiJw m ^si^K 

c,<pI?iH1wIw<i 'ai|vS'5’j[(,'5<i (.<p|(.»il 2|«R R'aR <pw, 'o|(.<p dPtW <p(.5I®i 
(Close Loop Control System) I OTSFT- 
i I 'OK,'5|t»lfI>'‘P FH'b PlC'^V*) 

^ I O'lC.'O®! <PCBih 

vS I 'a|t5k»lf5<p uJ~HI(.tll>l<l R'OjIR I 



fsar: qFlw^«i»c,dJ*i (Close Loop Control System) 

GWtCW (Reference Input) t 

*RnR<r rrt "STtwr w 

Pjco^pSo c^c®f csr^i i 


dRRT 1 ^CB<pB?r (Error Doctor Section) : 

WtMW*! (RslIRT ^TRsC^ ^ 1%^ W 

'srl^’jc^ (TfSTn^ ^5»lt «i|<R <£|^ ^ I T# Ppyj-'ljR 

^ ^sIR, <£m PjcU^iJw^I ^ Wf (R 

(.«l|v!>fo 'a||»l|(.15l ' 0 ||<p||wp's I>|R,iR <p|'8t <P<:(.<1 I 









<p(.5h ^ 


^IrS 


(Controller Section) : 

4?^ ^ C^SHTTI C'oH^st ^ ^sipKsr 4tdjMIW ^ 

Pi’Hj|«i (,«i|^ <p(.^I«i Pif(a''l <pw *^llt<p i 


^ Rillfl'O (Load or Controlled Quantity): 

'srt^jc^ CT fvij^l^'^if5c<p R?jai^1"^ ^*1 'S 'ai<p ^c<i <p|c'sr^i 

^ '^i'^ 31# R4ii4ill ^ I ^ 

^ (?Tn:®^ I (?nw 

%5rc^ <£(^ *raT^i ■# c^ii?iT witJwo «rt% Piiiait'-H wit ^ 

Pi(.JosiI^ '&5t% ^ «ttw f^v!9<u|«p ^iRpciJi] 15f«HJH 

R'»'S1^'^ I ’if^ <)|v;?C«1 f^'!9<^)l<P •^|R(o> 51 'ail'B'S# f>l’j»|jN <l|v?(.<^, ^51^ ’if^ 
<P»IC®1 f<pv!j^)|<p 'a(|\5w# <P»(C<1 I 


^va.vs ^6 5»(.5I*1 1^rc^5>r : 

Plt’'5a| : 

W <I»C^H ^R#C5r ^C^NIWil ^5|t## ^fstsOH ^ ^ ^5tc^ ^ (#’1 

«p(.5h I ^Qi.« ^^Ihlciil 'ai<l'3th 

^5r?p I 

(£if& %5lt^irl®r 4'^ tv!j|t»iPi;<p <pc,5iei 4# c^ <u<i^'© 

^ I (?rs||c.i «pc5h coflc?!^ %?r^ (.>i’<iiw i 


4 2i^ 1^wr ^ 'ii'^ 1^ ■srWM (#^ 

c^i^irf ^ I 


ii^vs.S 





^IWK‘^11^4 RuaiM: 

4 21^ 4tdiM w 4144^ f^rw# 3# 1 >i»ihjiw<i 

I 2|t^l<l*1*ll«1 l^^iaicHll won 'a(|S^'^ ^(.'® 'ail’j'® (.n*p|(.n^ Pl’1*1)l®1 

31^ ^ I ^R#C5|^ W 1>l'H|e1 

R(.«il 'i|?Rr Pi'»1»il(.«in I ^1^ 2|<M<I Rnai''l <pc5l®i 

Pion>»i ^ Pifia''l <i(.®i I 








'5. I <PC^I®1 2W^? 

vD I <PC.5|oi #t? 

8 I CgPi'ST <P(.^3l®1 PlC'^^ ^? 

(t I PlC'^^ ^? 

^ I PlC'^^ ^? 

<\ I ^c5l®i '^7 


^ I 'sw^ 'Q (^1®? ^[®r ^c5h *iw *iT^N5r©Ci®ii 

^ I ^-C^’T 'Q ^-c.^iJ’i’ PiC''i5w<i *IT*iN5r©(.®il 

v5 I >^a;|^’ilI^<P ^ Plt-^*! <P51 I 

fiHff 

i 1 'S^’I^T 'Q CiPlW^ *?(.5l®i Plt'>t5(.i|5l I I 

^ I 'Q %-c^B^ <pcB3l«i Pi (.-^ (.*151 ^4*11 ■frt's I 













livt'^tPtnfrqr 

5o.^ i||||%RR^ {l^pes of Multimedia) 

flftf d^PlOTT^ ^ IW- 

J I WRUH »I1WRIMI1 

AI Rl^l 
o I ^^wrt6»TfiW^ilfeir 

t w^iflr TflflJRftir’^■iw i4tt HWlfr ^fliH*iw ^nin 
w'^iiw AJA^]will an4Pr «i'1hhi ^nw cmiHini’i *nw’*n‘ i 
^PwTTboiQd WsToiwflfllSlWtKFIlT i>irHlM iHFVTinflfll OqtqlCWI tnK 

feiPte CT, Min^ ^lA^RTv# ^ ffimprib AJ44J4 *nw I 
ftHlAI“IH?*f - Clft« AT *^:liH*ll*ll I Olft'a’^dJftft'lWfl WM iH# 

•4 dFlBr^gfcRsi^ OMBT’^^S^^^Tt’llTl ^ ^(•i)ll« WIE^ 

tHe» •IICSK ^ I 

^iPDl^libll i^^itji^ffra iiiPDl^fi^ic^ QiM ‘Vi><iii -¥41 Ala i 

ft¥ *1A*1 ^1*1 V\\ CA Plftfllfl *ll<IJW ’• (flWIWfl '#^J 

d'rt’T ^ ’*w^ Ajr ^^ftjWISw *iiW^ti iwi (utMl^ 
^JA^jwrtlW iWlft flPft 'fllsff *t^ OtmitlltCT *tftfc1«Wl «W ’lAHW ’^WI 

l^l%«l I <q|B-infT^'®Hr OTW^ CllW 'am 4'M 













^ lifci- am ^ I Rl^illfl CitWWPIt CTO? 

’iW w^j 'fllnH wi i^rat I «nw 

f^if^ Ct^ C*l*lt, CD-baaed reference tool, Web Pages, Shopping siteXvilR 

^tPsftrf^ olWt I 

^flliwr « 

(wJWfr ^*tenr w ^ht ^ "^Iw i 

t6'TivH'i*’l flPS^ dJPll%*lOHfl 'ai^iWWlI WIC* *I1« I 

^•1*Rw ^PHiHrln iSWfii f5ll^l lllfl 5lH)C*li WlCHl C^ICHl (SttSHT? 

W^tT 'S c"H*ile *11^^ W ^cJil*i'6 "Hffl I ^I^H* PiPi dRT 

^PJT 04H|3|f1r 4C!5I»| -Wica •ilBT, PT vHA \a)k '8|^^lll «*ITW|fl*l1 C«(W WHJ 

erlii*flfl ^ItW I wIpiI WOT OT ^cvvlirw ^«i?»i1^'we *tlBr I 
'*ilPt^'tr iKI jslfiilll OTWI’ItJOTl Ipft 

^|4^ apl^j 9||iiH I 

I ^jH*n?r flif^sT ^ya isi^pr id^ otmiw CT'^ifpf 

TOi^ Plliule t'**IW 'flu! ^|W CTOT ^ItOT^ 
PrtfeBt rtW Rlenln CTOT *11WI Web ^ Disk baaed ^dPiPlRsla 
tfiNiwijOT Rl%ii ®Wt §»r ot(5 

%*r1eii'i Tei'*| ThsBeatleB iW'6OT^C*WPiOT OT WICRT 
^PuJlffo 15 ^ ^ ^ dJiWW aiiWiyW ^St 

(l|^1( <B|lid}l»| Mfl dIH ^^Irtd PUCdkfl iflOd I 



1^l4A*IHRlfiM 



















i£i^ ((?m- (?n»fr ^ cN&, ^srf^, 

i^f^, tew <ij<i^lw<i ^moesr wr, 's wT 

^1 


'^ 8.8 »(||*V|»(|V! 9 H| 5 | (Application and uses of Multimedia) s 

oJ^WlW ^>Rait VlPBlwR>ilN W WT ^ I 

R'l’ W? S(,gl’<lT <P<ll R.(.®ll- 

silPBfwl^^W >1^111^1 Ihcii «fte^ I ww»i R*iw|v^, c'TQinw (^r^rwiesr i 
Pw^ s Pw?r siPtwt^ 'S'sm cw 

»iNjc») RR>j( j;I It'S »)N)t»i PW’^k^ f*W OT'QW spit's! ^ I 


R(.*ilnt*t s R(.*ili*i Pt^ Pff^ sW^r oeifaxn i£|^ ’ 




i!'»^ I 


(.■qNt.'o I 


(?it- 


■w^(?rc^ 


^Iplw S (.<Pk»ll ^Ml R'aal’I^TR4(|I5 'o vovlX (£l’*t«T»)lF5l^\!9?)| 

2W*t ■‘Ptil <)k'o C*r (.<PR *I®IT R’aiR'o 'stHc.'o *llwi I 

«W*PTt?r 8 ^ C^WlT >£\^ C’T’ltWtew 

»)|p5f^f««k'®'Q 2W*f wt ^ Rhm 'ail<p|(.«<i ^ ?se?r »)lP5f^R>iii 

Pilot's 'ai(.»i<p c^Pf <p<il ^rtir I 

Csrf^C^ssf 8 esrf^e^ssf Pt^ vs pps^'^it f»pwi »ilP5PP»«ln <)4*il'o)'® i c^iw's 
C5l?:5j^ ^smte’tHPR’ wl?r w ^Wte^ Pf^ 2l5?r wlPBPP>iii 


9cilPltl>: 

I 




i£i^ (TT c^TiT 


^S.<t 'Q : 

(Advantage and Disadvantage of Multimedia) 





<P5ll R.(.il(.S^ I 


(y) 'Q WOT 8 f*W WOT »ilp5RRj?il<i 'ai(.»i<p I multimedia 

t*WtOT interactive <pw(.s^ I training WOT »(lPvPiR>iil5i ^I^TT I 


s|1^^ I WOT 

'a(* 1 j'S»( SlKoH I 


'8 training WOT CBT 8 

1. •I'Ofi <p 4 •‘1^5%- (New service procedure) 

2. Interactive study guides for text books 

3. Math tutorials 

4. Mandated health and safety training 

5. Customer relation training 

6. New product Introduction 

7. Introduction to new company policies and procedures. 


CBT 'Sfl^TQ 'a|(.*i<p WOT<IC?IOT I 

or t4k|wi *i»mi (?r wioti ^iTr»tl^ 8 class 

room l"j'»p| <P5il5i CT" (.<^H -^*((.^1 CT" (.<p|(.»il *Stlll^ll?| 1*W ■st^ 

multimedia software CD '^FOT I 


’R’iW g ^v|51(.*i(.' 5 ^RSCSRT materials RTsRlT CT WR 

4jPW*f ^?r 8 Manual system training ■sR;®! <P<i(.'s OT ’RW ^TtC^t 
multimedia training 'ai(.•!<? ^R¥ ^ I 

'0*1^ 2|PW*r 8 multimedia training 'a( *131*13 ^TRIiR training 1w C^tOT 
'©«f5|i5^ vSt^^ 'a((.*i«i» I •^|R«q|«t*i<p'!»|c<i (R 'ai(.*i<p Practice <PH(.'® 

training <PH(.'® multimedia training ^fl^RRlOTl 

•R^ «|PW*r g multimedia quality training 

R'0'SK.<il'»l3 I 







«|PW t multimedia 'mm (Sf^ C^ 

Pi'^c<il'»jj I 


Center to individual learning style : Multimedia training 

learners ’f'f '©ki^i CSWT, ^ 

•TSfT •TJpT ^59|T 'ai^'^’nh optic's I multimedia training ^SHJRl class 
room training 'ait*l<P I 


Testing of lerning proficiency: Multimedia training ^TT^IJW 
l’»P'o| 'Q '3||«'88'o|<i Rol^i <pti(.'o ^ I 

S’iwl's* 'a((,*i<p ^(RtfT (.^(.^ Low cost per student, On- 

the-job safley and health, training records maintaining etc. 


(’*0 l^aRT (Sale) * TJRT-l^aKfR I (?r C^niRt 

'srmr ^imsr ’t# i 9m 2n3rm% g^nf^ 

<l4»ll, •o,R*fr, '3('oR<f, ^'ojIR^i OTQTIT ^l(.<P I *ll5) *PC,®1 (,(fl»'o|>H 'o|(.i5i 
2kllt^%?r gt<ij5i 'Q't’^s ^TR (RC*r srt <i» 5I(.'» l E-marketing, E-shopping 
<i'©»ih ^5HP©^ 'ailW®f I marketing wofl multimedia ^9<i'8»i 

I multimedia CD CS marketing information ^5W*f 


■'IR.t'St ’k'lR S|l>|5l <P5ll (.<!(.'© I 
%K?R 

i. '=>(51 ^Rcjc.»l '=>I(.*1<P JT8<1 I 

'8t»|»|I^51 I 

VS. til 'b^rssr «p<nl«p«i I 

8. ’1(.'-|j51 'Q '^R<ll®t»|<p I 

(t. ^g<lj|R'Sl 'a(l<p44l5l I 

'!». '5^TW 'ai'4*1 I 

*1. 'n»l(.il51 (?^ I 

V. (.tfp'olti I 

}>. cost 'ai(.»i<p m I 


o 

o 


10, c#f e better customer support i 

11. Tsfet Export Import ■g,R«il'8ti<p i 


(4) CTT*ttCTT*f (Communication) 8 


Communication '^I^T 



i. '0«l (,<151 <l»5l| <l>5l| JT8<1 I 

w W?r data transfer i 

«. resource 'S i 

8. data transmit mK data receive mt ^ i 


o 

o 





(y) RRtiilc'W CTO wot s iiiPBfs^I^ni bsf^ 

’si?rc5?r2iciii'8t»i I cwT- »iiPvRf«?ii <pIH«u|5i 2jc?n^, 

2ic?im, w smm i <^N'B'biw<i 


'*IIC«1lHlll (?f«tt ^ (?r vilpBfvil^lil ( 2 KM W CWltJl^fiJ 


88000 filc.^iN'i I 



?IC?IC^ ^RR *RICJ1?r 'SlifF I C*rsR- 2fC®t^ <P<lR ^RI 

<£i^ 'sil^ 2tc?rRR, ^if^ iiilw'stwjlt^n w ^ciic^ rrK 
mPBfvi^iii R(.*i»i(.«8<isi(:iinst^ii^i I (7r«rr^iicE^(fi^(?rt<5iiMi wiPBfviI^iilt^ftQn wj 
'0|(.1«1» ’SM RPicilk’R S|(.?ll®ti Tit 'a((.ic<pn I V8|^|v»| 'aiRlw^l 


^C>5R 


('»0 CB^F^TOT wot S RRtR WOt I 1^ 

»ilP5f^I«?iR cBM^^jK^WORI^^WR^ (TTSTIt^C^ I 


^ I 




I C^ ^R55f <(ai^|f^ Assemble <pc<i 4<pfi> <pF^St>|<i Ptc-nJ*! tvsR <p$i| 

^ I 'o|(.i<i» »il5<P'»l(.<i ^ wr ^ <P5i(.'» <11C^ I (?f ^so” s|(.?il®ti 


Trouble shooting WRt W I nc?i(.^ 'a((.»i<p cB^f^^lK ^PPOt I 

^ I <P’<lc.»ll <P’<lc»ll »ilp5RI«iil Slide C^T^fR fittfORR SICSRr I t^l RR RRR 

RtSRtRtS RtCR I ^5RR »i|p5f^f«iil Slide CRRf^RRRR I ^Rt® c!5<pf^<pj|«i 
WOtl 

vs I ^^RCRB RPRR RITRIR ^STR*!!^ I ^^RwU RlTRtC«R W 

RTOR 2tC?nRR I Broad band ^^BRIRCBr WO”S|(.«N»l R'ojIR I 
8 I '411.4-vR To ^SRR^ WT ‘FH^'BR Rt TO to’ RtR I ^ CW^i^JH 

(£lt «1^51CRR CRtCR(R^ I 

(t I Security system WlPBfwf^illW RtX^'olW RJRRR RRt Rt RCR CR CRORT 


CRPRII^ ®rtC®R C5CR ^fRR ^RRRT C^t% RtCR I 
4) I Rf^RRtCR Power 


<1J<1^15| ^<1 I 

H I CWT^srf^, ^ •Ai\ ^ ^ ^ 

^Kc«i <p®il^®i ^rt^TTf '^<1 I 

\r I <pc5l®i <ij<i^l<i ^^TlTT^ I 

c& I fijc'srs^i <li<l^N Wf music composition 

^iW ^2|t>l^i I 





(^) ^»i^il 8 's »ihR^ 

^WiJT I %?]■ ^WUI^'CstT 'oilc®ili>*il ?55lT^C®TT 8 

^ I a<|p5fa|R)?l| '>1l»l®f'>13 ^ (.lif'ah R<!lll^«l 

I <il(.o^RRjsi 2|i)|5i R®3M(.»i<i ti)(.ii R®3M»i(.<p 'oil<p4^ii 

'Sf*13 HlH 'a|(.R'0?P I R*i R*1 i£l<pfiJ >^[5 I 

^ I '0|(.*1<P (?Kr^ Rf«f| »llP5RI«ill '0|(.^[^<P 'Q (.'olI^<p lj*lT (.I^^lwl 

^ I cfe’ll? ^ ^(.'® I 

« I '>1^®fei'»jvs|<l <p|<l(.H 'a|(.1<p fi|w|l>»(|?< 

Rl«s| cyber cafe ifl ^iRU'O^sTt '^ir^ir 31^1^ <p<1(.r 'Rtiw R(.«m 

i£i^ ^ ^ oRwi^i 

'SR^^^n:^ ^?nfw I ^ wHto ^ '>ilwlfi^<' ^ 

^5^ I 

8 I Rf«fj Rjf^'G <pj|(.>>i(.'i5«i (.nklt'i ^fU’llc'o 'aici^ PiRj •'iRc.ef 

I ■^ei/^(.eieT’1l^ *f^?r 

'oi^Hf?t,f«(.'o ^ I Ri fni c’tf5t^^r5rt^®f?r'Sfsii i£R5f& 

'O^jNr ^rSPITl^ '^[5 RODR (.<p|»(s^*(I^ r|i*i/r|i 3](.>1?1 R'l4^?l ’'1*5OR I ^1^ 

•lil 'o|5ll Ii|'©(.®ll '®l(.1?l <ljl^’j'© ^<1(.«1 a^loill’l <P5ll<l oo'SI <P(.<I I (il'5|(.<P R’14^?J'Q 

<l®ll DO®! I 


(^) 'ail^H’l^ *\^*\i\ i VlPBfwf^>?ll legal wuTeM^ cii^irr Ri?lT 8 
^ I R’iJ Sf^'o (.'^(."f ^R^iIru 'a||R»| R|^(.®1'Q '^'olfi Ro'^^l C^f*t?I^W OTC*f 

i£l '0||R»i RODR ^ I «P(.®1 '0|^|(.< »l|p5R1«ill ’t'tr <pR RODR <|NI(.<I 

Rfip ROCR I ’t'flt'oR e ^|«tl$|«fl'© ^^ICR'iMI 

R“1H (.'II^^IoI^I ^**('^•1 ROCR I 

R, I W (.<p|(.»ll aj|p5R[«iil Crjl^l^ ifl?" ^rsRT ^tsrT *1^ ^sc?r «iIr(.'^^ 

Renew <P5i(.'o ^ I fw 'oio'i^p CSft^Sl^ Renew R|y|?|^ 

«ttt^ I wr ^ (?m ^srt^ W <'5l{.R«i 

2|f^^h RODR I 


w?sc?r 


« I ' 0 ||a|<|| g|l^H?|\s '., ,^ .. _ ,, , . . 

R(."!<( R^h(.*ic5?i »<hj(.»i 'S||»i5il security ^ (Hacking) RRjsi 

^PP5'S?ITt?r, silPuRI^jfil *r®lT «lS*i(.®i|vs ^(.<1 ^?iIr I ifl 'oi^rI OHIO'S 

^ll^posm a||p5fa|«?|| Rafl'ol 2|f^^h®^5Tt 'olo'm ^SflSK R|R(.?< (?P«TC^ I 










o I ■^? 

8 I vilPBfwI^ill ^? 


^ I ^|p5pif^?ll <p'® fi|<pN 'S ^^? 
I vs 2tf»^ 

VO 1'Q 

8 I (?fNtr?rf^ 

(t I ^'Q 



c®T*r I 


(^\ 


c®T*r I 





8 




PRACTICAL JOB 






i I V^1P^c^?^^ <l»>t4wrr i 

■^Wlr I ^mqiltRt'inr ^Iw H*i|w >*Wt ’^lOTT 

'*I***'IL^ qi^q wh ^q| | ^(^l4tCRLy|4 qAi"*!list’s ^|W ^Iq ^*0" 
ftuHRw 'dlw I ^ t 


ail^s 

Cf) ^JlWlT t iHT ^iwwr 
^tFi^(t^jl*l/^OTqiGRqi q'i^T 
^Icrt" HRqH ^Irartr 
MR'ili'lfl iflT *1W 
PlR«t ^WW Wt W I 


(^ t m ^ili?lCTr 

cwlc^qt *l1tl*Il*r ^ql I 
WUrttt •ifiariCH tilT 
^0^ ’IW *IJHm ’IXiWW 


(H) 18^^ RMfl I fflff »ilqjeqi 

«|i(^flcfw vn R^ii -wi fii I 



iS»tqB|||ifW¥ 































wiwei ^ 


^59'!s 


(S) 8 (?r fwiJlw^i 

•JlKIWj c«lc^'Sr 

(afsfsSrt^ ^ 


^1 8 (?r 

c^sn?Tr t<5iajf^<> l^rsi^uisr ^ ^ 




I ifl?’ •nKIc.^ij ts'jjf«<p ^HJR 

<p<ii <ii?i I ®iR»(i®r "pw 

<p<ll <)lfl I 


«l tBMlwU^ 8 (?r 

smm ^ 

<>|R<j'0»i^ (.volc^ar 'S'o^ ■^, 

PI'HJH ^ I lil^ 

^rt^ 'Qc?i«, c^i?rt?r 'sc?i«, 
^nrtX'QofRr '8^?r5, 



fM i 'aulc.'olfilUH 



frar s 'siPiwIc^H’l' 



■frar 8 Pi'WjM cflHlMiJK 


8 I *ii»pr 8 

mm, mm 

'Stii'o Pi’l*i)l'n t'sR ^<ii 

^1 



fSar s 





































































































































6 :1 I<1 8 C^PR'^ 

(pm w ^ 



1 r - ^"5/:=I!I^ la a vi ■h‘r, -n Ji 
-^' ■' a g, e^- Oy ■ ,^■ 'ci, 


'/ 

/ 


ffer 8 


®t‘*f*li 8 



« I vo|f^<p vaslon^i <IJ^R|R<P 2t^?rPr (?i’«t1^*Tt‘ I 


i I 'a I 

^ I ^f5ic«il(:<(>M C2ft^ I 
« I t'Sfiiw'iS^) I 

twi S 



RR>S( •\<\ 'S volwil <pN 8 

I ^tl'eiih »i)l~*1‘ 8 ’IT<3y|<i ^5Ttt!ft^ «i*i Rc«l^ <j|f^n5 'sfo'l 'S^k i 
'8 1 wl^N 8 'siKI Rc»|51 '©It^'sI ‘?»i|t»|| <il'»lc*il ^l?l i 

8 I wlw»i i ^ 8 ^ i ^?5?rpmft 

i£|^ wlwei ^ ^ iSPIX I 









































































































(t I Pn.*lS 8 'f|f& 'a|j|c.'5f»i'5(.«u<i, ^ItiT 

'o|lur«pjh t®C5F^*t^ <P3lS<I Pl^|l>*1 ^rllT I ^5^ io : i CSfR '^?IT 

'b I 8 'o|l^<P3h ti|^ '0|‘!|'^i'1 'a|j|v!9'8f|j5 Ii|^^ 

I Raiw «lfi;'q>3lPl »l\sl&\al <q>c5lc»i<i ■»iKI(.<(3 I 

^1 wlw Plt«l55l ^0 8 l>3k*1®1 b ^ I>3l(.*1®1 CT t<plc.*lin> I^<i|D'I <P<|| R?I 

I 

b^ I '5|^’3/I'»I^*1 Plt*li 8 'ilfS' lil'pfiJ GTQ I 

8 

bi fifsfsr^'»iial<P“i*i »)3l^ij|®i 'ai^<il51 Re,'® ^ 55 ^ 1 

^1 'aif>IWlt'4HC^ Wlt^st/f^bl^-lsT I 

'0 I wlt*1®1 b CSIHIU o,<t (,'»|t^c@M ^fttST {.'»t'5 <l»^^0'O I 

8 I <£him '3|f5lWlC4|ilCM^ ^ I S|1% 

C®tC^CSf^ <P51C'0 I 

(t I t'Sfiiw'iJ^i w b cstttw "stm 



^Tfslsr <p<qw ‘P^lC.'a RW I 



ftar s 'siPiwlW’l 





















r^’«Ur CSlfB^ 05|^ (V/D ^ 





^i^rpiT •^'oiw 


*lR»ll’f <PHl ^TRT >|*«|(.<P 'SaH 






I 




^1’. 

vs I f^T’t^ler CSt^IwU^I I 


altillet^H fBtfl 1 



5 2 , 


o 


(■^r) T3 |^»i/(5iR)«Ih JR 


i I 2N^^W2Wt% 
I OSTt^ Rc?) Pi’1*ij|®i (.'8t*il( 
vs I f>lMH.I'H WlWiJw vfl^ 





^l 












^ m4?i <p<i(.'® I 

^Pile's I gtpff»f^ Tfi^ 'Qc?i(.'o<^ csff&^si^ I 


'i I '©Tfl^ ^nvsTQRTo igwiwn^r <P'«i(.'a RC<r i 

T = 'QttI(.'»<! CsrfS’^'TSRT I 




1 

1 


Time/Div 

Tp 

II 

N^ 






































Tfl^ 'S(.ilCv»?l ^R'Sf^K f^l^W ‘^'STfT 

Trtrr I OT5T«T— 






^RsfiSh ’^r;^ 

^'<lTr 

%%*f5T 

iSl^'PlUw = ^R'stnJh xicuti 

^'«lTf X wRai/RKl^-Pl 

li|*<$tilR| f = - 

i. 









<t I '^tC^ •Tt^T o 1p^-|pr '^|R^5 lvsl^<pn’'f I 
^W*lT 8 


^ I lF^-|P‘^^’Ttf^^ 'STiW “^iW^ I 

'DI ^sit^ w[^i^ <ij<i^iR<i5 £ii;?mt I 

2|till'St^?l 8 

i I (D400) 

^ I (lOOOK) 81^, 3.3K ^1^ 

'DI ^'S'?n^^?nt DC 15 V 

8 I G$'!s ii^ I 

jiIRmJ MjI^INTsT 8 















































Cl 


'So^ 

g 

i I a|c?ll«t^?l ^<IC'S I 

I ■'iIRmJ 'J9|?lWI^ 'a|^<ll?l (^ 'SJW I 

vs I "siwi I 

8 I £f?fsr«i^^LEDl iil^LED2 ^c«i '3||cs^^1^%‘P^it'o l 

<t I SI ^bL<\> ^ ^ LED W WT^ ^ TRl 

yHletaSii LEDl S^c<i I 

'h I ^tl.'5h'1«IW S2 ^^^5^ TR2 5li#^^^ TRl 
wrLED2^^‘f|^LEDl Si ^ 

W S2 I 


^c«t*ir8 


'S I 'o|l^<p 'a3i(.»i«i <ij<i^il5<P (?r*fl^*Tf I 


a|«ilet^?l >i<I8H>i|R 8 

i I <tf'Q?n^^rTsfitDC 12V 

« 1D400 
8 l^’ttl^fg^ 

<t I C^flf^ 

>19 I (3^ i1^ I 


31|R05 «9|1IWI>I 8 



◄— 


CRO 



J_L 


v^ov!) 


i I (3^ ‘1»C'HIC*i‘5'©t®ll <I'^|C'® I 

o I ^tt'Q^N '’TTUI^ Re'S ^ 55 ^ I 

8 I '^lPl(.«^lt.■s^l(.'^ '^Kl(.<jj »i|P5'o|'rc,3'5c<]<) '8^?ro <p<ic.'s l 

(f I »(lI®T)^|^(,3'i3t'fl<l 'Sc?j'!> <P(.<l ^l<l <^1^ <P<ll ^llc*^ I 


^ I TSfC^ 8 ^ IHt?' ^itt^ ^ 

sMspmi 

^C«f*lT8 

i 11^'^ jiIRmJ wH 1 


vs I \o|l^<p 'aslo'iti sitiil’t OT^I(.»il I 

2ti3rtw%^^RrefWt^8 

i I (3.1 V) 

I (D-400) i# 

v© I C5f®T3^ (IKQ) 

8 I C?rf®r^ (lOKQ) ii^ 

(t I Rfst^uter C'SfHlwiJ^i i# 

•b I '3iRi(.«iic-s(>i’r 

3 I (3^ 3lW 

v I ‘^Tri?r ^5Tt?rtt; cof^ 1 
->l|Rfi? 8 



fBsr s '^lRpi5 

i I sm 3 ^ 3t^ 2f3tw%r %?r '* 1 ^* 11 ^ 

^ I 

^ I 'oiPic«^lc^K 'S (.®r*iIc-siUfi i 

vS I 'S '0(|\S^^ '0|Plt«llC'S)>l^ Sf^r^ ^(,<1 I 

'QC?l'0'Qc«ll <P|s^l<p|R RC<1 I 



vOoS 



(B) (b> 


VI 8 'sciros^ 

^wirs 

i I spIPH^ •»i|Rv 3 '=>i'8f*i I 

^ I 71^ <ii^f«c.'s sFtf^ ■'ilP>i5 t'sR ^5il I 

vS I <l|i^nS'o 'Q Rt’jlu'o •^iRfS 'Svol^ <pn\ I 




i I 'Qcirs f>i»i*^ji*i csfilwiy^i 

I (IN4007) 

vs I ^IPi'54 10hF/25V I 
8 I (lOKfl) i# 

<? I '3|Plt®ll(.'Sp|*f 
'b I I 

^llR^ Vblill&jlW 8 



ffer 8 c'ic’ilu'o -nlRfS 




'ST <1 


'So(t 


i I sfsl^sr (g\& ■’Ttf^ vsl^lNI^ ^Sf^prtft ^Tl’SftUo I 


^/PfB- 



«I 'Stir© (.'Sfiiw'S'si 'Q'c?ro ■»iif¥uJ ^ i 

8 I 'aiPlCnlC'S^lc^ »ll<|jC»l 'S 'ailS'G^ 'QC?IC'0<1 (.'©Ic'^st ■5l%rr^ 

«?<!(.'» ^ I 

^ I 'oi^i'Sti'^'Jslw RdliJ'sj ^IHI^ <pw 'S 

J» I 'srwti iN 8 R-C wl^*! i 

i I R-C ^61^ <p»^Ji5j|^ ^Ttf^ ®Tt« I 

I R-C "SIr*) <p*iJi5ji^ JillVciSn '3ii'5^'^ Pi’j*i3h '^?n‘ i 

'0 I <I3<|4^|R<|> fitwK I 

« I o.i ^TltC3FmHt^ 

8 I (too R>(.eil'8^ 

(t I ^^1^ 

'!j I (3^ 3tW 


v!)0^ 






'-v 

C 

c 

®f3R3l 

> < 

> 


urr 

0 .lMF,/qv. Vin 




CRO 


CH 2 [® 

Jqnd 
t CHI 




fer s R-C 

i I «TrK 

I C'ST*iic?ii5?i's i 

oi = = ^iFx 

500K Q = 0.5 Sec ^ I 0.5 sec ^ 

f^mi^ TFftiffi; <b'i)7o nr'sirr ^ i 

8 1 Slw\^ <t>H'-H5jr^ 'S CRO C^ 

<pf^ I 


io I 'stw^i *Tf5r o R-L jIIRmJ t'sQ I 

Sc*»t*lT o 

i I R-L^sn^ i 

I R-L^^nf^^sf^wr I 
I R-L <t>>i'>H5jr^ I 

8 I '®il^<p '33 |m<i <ij<i5.iR<7» 2fc?iT^ c'T'^riiTTr I 
2((.fll«t^<l '1<l<Sfl»llR 8 
i I ^<*1^ c«#^ iit 
^ I «if^R:«TRr^^ 

'S I C^fir^ io 'Q^ 

8 I 0.6H 

(t 1^ 

'Is I 

°i I (3^ (31^ I 


















































<IJ<I^|(5<P '8t<l 




>||R^ vb|;i|d:||&| s 


E^ll 

I 


I 

1 

■ 

1 



fear s R-L'5lX»l J)|Rfi3 

i I sf^tcsr sTiH cst^^ siwlat^ii '>i<iwN1R <mc,'o i 

^ I >f|R4l? W|?f|stl>l cgw C^ ->111^ <p«l(.'0 R.t«^ I 

vs 11^r«wr csr-nwij^i ^ i 

8 I ii|'?r’Rr '»lll^t5«i <p«n'a I 

j- I w|^»i 8 

Tc=|=^ =0.06 sec 

^ll¥c5<i <p*i>>wj|v ^(.<1 0 . 0 ^ c,'»i(.«p'®, ^•l’i'5 Pi’lulo®!?! o.o'b 

<i?r ^I'S'G^'G t^t^t®r (.'»l(.'^(.'8r«i ’ij«% i 

SI <p»|Ji5jt^ 3 i|R»iJ i£|?r^5T^ (ii'^'oilS'S^ CRO <P5l(.'® 

^1 


I •ih 8 Pitorn wer l 

^Ci|f^T8 

i I PltSfei C^PSf '»1“*1(.<P "^1^ 'Wh '3|'W I 


vs I \s|l^<p S|wK (,l’*llt.*ll I 

a!|(.ill'8*^il 8 


i 11%st5UK C'StHlw’iJ^i 
I 'siI^IWH^K 

« 12N2219A 
8 I ^iMlPllJ^ 10nF/25V 

«• I 

vjj I ^TTl^ ’TtUlt; iiS’ I 


vfiobr 






Vcc= 12V 



^ I filwI'Bt^n ■^hwNIR ®ijh ^r?2|^ spue's I 

« I CSTO^ W ioo -^fgigf t^T’t^lTlsT ^=1^ fim ^5^ 'A'^ 

'qtsto cw ^ ^ 

’l4(.<i'»p'’1 «PH(,'o I 



I ejw "iN o LED i£Rr ^0 'oi*i «m| 51 ai^pIU 

^riic?maM^wr I 

■i. ijShl^'»i5ii •»il^l(.«jj LEDI 

vs I voif^ vMltin <ij<i^|R<p sicuk’i (.Ink'll I 

2tc?im%^iirert^ 8 

i I J|Hf^'»5n (D-400) 

^ I (lOK, IK) 

« I LED 

8 I 





(t I (P.s.v) 

'b I 'OjjlIWlJH 

>||R^ Vb|^iS)|>| 8 



I '^iR^ 'JslJlWIH 'a(^<)l5l ^(.'Hl(.*i^'®(.'il(.<p wkv^<p<it'o ^(.<1 I 
'S I ®IT'Q^rt^ <pw ^^&n> 'oi*^ '0|j|Pi'5|w<i ®rt^ ®W I LED 

'*(*1 ^»ll ®T*P <P<1C'0 I 

(?# 8 jaHf^>*5w<i c^ 2Rif^ ^ 4ic4i§n p 'o«r 
LED I 

I •TN' o 'ai’llw'iJ <wln '»lll¥w><l 

^C«f*lT8 

^ I <11^^151 <p<il R®i<p <p<il I 

vs I vo|t^<p '33|(,*i<i <W<|^|R<P adcill’l {.Ink'll I 

i 1115#^ i1^ (D-400) 

^ I C?|f^^ (lOK) 

« 1 1 ^ (looon, 12V) 

8 I 

<t I (P.s.v) 

^ I ^jlfwlSl'Sl Cl# 



I JllRjW y»|i||aj|»| 2|(.'Sj<pfiS Ci3® Wlcvi* I 

«I ^^iTgrit to ^i^5to ^ ^ ^ 

<p<i(.'® ^5^ tide's '^iC^ Ri(.®iii» I 

PTlfr 8 C^ <Plw^ fil^lR.'S ^C"! ^|Ci®lS<l <p|w^ p '®*t 'a<l<p|w Sj^lR.'O 

^ tot's I 

^8 1 T8fc^ ^ s c5»r «4t^i«<i tc»R^tor ♦toM' « 

■'*|5Ti'5wri 
toF^8 

i I c5^ C^^'toRT^to (?^S'Sf"Kt^^RH‘ I 
^ ICB^ Rl«j| (.aiJcew itpfU ■*l»tl'fl> 'S c»niN'®<p<i‘’t I 


«|Cf||et^K '« JliHSfl*! 8 

i I 'aiJlC'slfil'Bl^l 
^ I-^5111?# CSRTl^ 

'0 I ^-4al^'®l'5l 
8 I V9|jh|^»|(.»|lS 






'S lFfl> H*il'e*^H 8 

^1 1^-'0(3l»lfsl^l?ll5l 8 »<i^cti|»lc<ph '^1'^ (.•^(.'Sf^l I Iilf& W«pIwC 

cir^ c5?5csR:¥sft«f>i»H)Mt4 

stt® Pi’1‘i3lc®m <pw 11^-'=>ij|»i(^<pliil<i (i|ai*i'o|c‘i t'oR <p«^| ^ii file's ■^iRO'sr 

<l»<l(.'S <11w ^ I 


^ I * lar-wmHWnm ^<WlMR'SrM C5^ I 

<p|«l ^c«ll RI«5| »(Io* 1<I &^C?|R|51 '3|jl>(f^JJV!9C^ «)ls?l 


« I 8 iSil^vaM ^ W 

*ll^*ll^ ^5C?r 'a(|\5u->^ t'^c.'SJf CSni®f'^s?It I 


'ail«i5’llB?r Pi’HjI«i(.<p 


8 I 'SII'BlJ’jlJ c^ 8 ^£lt cs^rsf^ ^ ’fr^TTt^ 

(?[us^ 4lf!^v®viiw 1^^^ ^ csw w I c^ 

'Sfsii <Pt^5M ^ I 









(t I 5l«)h ^w«r« Piwln S cBpt *il<i‘i<^'o ^«IT cB^ w«pv^lBf GR*!^ 
ciRjl^ c5Pf ^5if^ I»i»1»uic:*i<i ■’TW '9% <ii«(iPis, 2|GiT*t ^ri’rpfB^r 

^iRfcpiJ ^511 ^ I '3iPic*iw5i ^c'o *s)<pIw ^jHlPitfwn ^rf*^TPr Pi?,^ P’l'iiH 

^WSfl<| C5P5’ aT«?lT^I 

'Jj I ^l^wlwll KR^P»I^|<1 S aiRwIwiM W9»P^ liRT^PRTP’i'ljh 
<ii’11'®<i ^*l?r ^c*«p f^’RPR’ Ol’llw I 

«i I *it«?ii^ 8 M4^iw5i sm\^ 

i<t I ii*) 8 l«-n 'awk^il «'auhl^K.it'w I 

®WlT8 

^ I »1JlcB*ll^'G QP'ftM 'tehl'Sr'H I 

^ I *IJltiJ«1l^'B •^MH<M«t I 

«I W^m «fB1%<r^jwT^!5PiT»t^’i=T i 

8 I C5# IBiSPwH I 

<iai'ill^ «•’wulM 8 

i I If ^l^'»l<i (?fB I 
^ I *n?ii^ C5I& I 

\S I iil®r.t£R.t^*il^ 'a|j|c^*ll I 
8 I >|]lt3*1lX'G l^p'6|< I 
tf-1^ I 

'b I C^-'a(jlP|HH C^R®r ^ 

1«»1 'aiilt-vHln P«*l 8 



16 ar t »ij|c 5 *i 1 ?? Rj^ 





vSivO 


i I ^5|Jti:^i^1^ ifIN'I'olW R<|M ^ (?PT 'olilC'GHi '6 >|j|tlJ«1l^l5 
(.<)i’lk^k'»j<i '5k*o’ <.<pkii Tr*ft ^ ^Tk^ I c^nK- ^-^1%, ’tt^^tt^rf i 
-5,1 ifiTO 'siJk^HM ^pto»|5T ’«ii'%ii'»iw to 

'a||l5^k'S I 

'D I (£i<r’l?‘ «p|l5c.s»‘*t*T' ’ii^c’lir 'Q’1^ '0(3lev•ik'^ ^T’H' i 

8 I 'oijkv'ii^i 'Q f^Pi'olii ‘ii^'sk*o’ 

(t I Rp|v»h ^ '55^ I 

'b I ^ft'QTTRr ^iTsrt^ f^c?r 'sf^jx’f^f^i^t^?!^ wlegion w^siSTt^^(.<i i 









^lTRTtf^lfB1?r 


S||^W|.| '8|j|p»l1ill4 
741 





Mi 

n 

Type 

Max 



^ doji's C'®IC^®r 

Rs = lOKD 


1.0 

5.0 

mA 


voKPCaiU <p|w^ 

TA = +125 °C 


7.0 

200 

nA 

IbIA 

s 


TA = +125 °C 

1 

30 

500 

nA 

Vcc 




±12 

±18 

V 



RL=10Kn 

±12 

±14 




^IJI^ <p|w'i5 



1.4 

2.8 

mA 



Rin ~ 0.3M 
Cl 





p 






oc 

T 













Q 


I •il>l 8 'ai*l-'oijM 741C I 

^W*lr8 

i I 31^C*h 'aahl^'l I 

^ I ^’r-^sjTW ^snt^r ta i 

Wttf^ « 8 


^IDI 



























>llWiJ ^|^|a£||>i s 




c®Rrc?ie?i 


fsar! 741 ’5?*r-'5i]t**r 

i I aWW <pt“*i|ci^ « <iaiH|I« »IIH <p<io's rc<i 

R I JilRSiJ wfirfs^tsT c^|(,y^ ->i|'6t|c’® "^5^ i 

« I *|R<^'»|W *lll¥ti5^l ^ Pi'HJM tWlwUu 

RC<I I 

8 I >^R<p'o|<.^ « Rt’ilw'o (.'ok^'st^jrnn^f^c® ^ i 


8 I >^ld<P'o|<.^ ^Istlii'o 'Q Ht’jlu'o t'olt'V'St 
(f I Ri«si Pi’luh Rw '^lR>uJ<i Ri-^ 'Q' 

<PH{.'® RW I 




>br I ^ 8 'aill»lt^<P|4lM <iRr 

I 

vBwHj 8 

^ I ^-^»l'»lil?Vva|j|i|f^*|i|4ll^ ^j|RC^ laiH Bn'S ^ I 

fiWf% wnf^ «^iwr 8 

i I ^RiWIC^K- I CSrHlMlJil - 

« I^5ntt^-74l1^ 8 I C?ri^f3^, R, = Ri = io Rs^PII'S^ - 


c®1^ - 'ji I CafSF^ Rj = ioo R>{.®iI'Q^ -i1^ 


I - >fB" 


b- I (?rlw Rl = ioo R>C»||'S^ - 






Vb|l||S||»| S 


iO 



ffejT g OP-Amp 

5»i4^^R> 8 

^ I sfst^sr'Q «(3|'1ll^ «ijH I 

I «l«Wh 'ai^<(lll <p(.*HI(.i^®(.«il<.<p (gw '^Nk'o '55^ I 



^1 

8 I 'aii^Pi Rc’lfS'o csn^w^^rfin^f^cw^ i 

(t I »ilRpc5 R'I’JcB' fil«*| 'ec?(C'«><i Pi’1«ul«i Rra ^•i’^ 'Q 'ailvsiJ^ liT^wfBl 

PicjJ Pll^^'^r <i>5n.'o ^(.<1 I 





I ert'sn •(I*! 8 'auklti <iRrgjg^ «ln 4 i 5 *«H I 

®cMr8 

^ I wtwt^r^fif^^^NW’EK^rtw^s^ I 

^ I "ar’T-wut^H vailXPl liitil '^mn (fT^ I 

filculer^il «5imil>( 8 

i I 'a|j|t'9|fv|lJ|<l-8l^ 

I <iiw?ii?r^*ii?nt: + (?5f^-i# 

I C^tW- 












8 I ^srl^ (m-'«ITM’) 741- >1^ 

<t I ( 3 %^ Ri = R2 = R3 = Rt = io i^c^hns^- 81^ 

JllRJiJ ^|ii|a||i| s 


R4 



i I fif^tCST filOill'ST^il 'Q «1 jN CSlt^ Otic'S I 

I '»ilR^ \i 9 kWN '<P(."*1l(.»i^’®(.»il(.<p (.<q|c,\» '^Nlc'o '55^ I 

8 I 'oiIrPki Jlf^<P'ok<l 'RI^'^sCT'^frsfl^tTOS'^C^ I 

4-1 c'oQiijh'i «|,I^cii RI«j| >ilw (.ai'S <p« '3(|v5'i5'^ c'olc^c'stfi aiii 

I ^5nr*Rrt^r5ic?Rr i 





V, 

V 2 

V 3 

<iRr 

’HHI^'o *jh 

Vo = (Vl-l-V2+V3) 

>a(|Si5’ji5 Vo 

^ 1 












«1 







I •ik 8 ’^IWJ 

I NE 555 'ail^Pi f^C?r i 

SSiCilMil *I4|»1|1^ '8^»RWl^8 
i 1 C5l^, 800 - i 1 ^ 

I NE 555 - 
vs I ioo R»(.'1|'G^ - i 








wl«er ^ 


8 I ioo -siltcaFlTPlM^ c®1^- O.oi -sTtcaFl^Pim^- 

(t I 'ttlwl's IN 4007 - itS' 

'b I *iT«5ii^^itsri^ C5i^ - 

»ilWiJ 8 



Ifeir s ^RS 

i 

^ I ef^lCT •q»(.“»ilw^ « •ijH ^ i 

^ I >||RJiJ ^|i||da||>| ^ ■'ilerlo's ^ i 

« I '»ilR(t5 I 

8 I i£|^ ^C'O ^«lc<l %sr C^IPTT 

'aiC'^'1 Rt CSPl^f 'sh Re'S I 

I 'BfW^ •Wn t «i<pn> filw -ilRflJ I'oQ^pnH I 

Sc«r«II8 

^ I •D'»Im «?|et I 

( to <il4n> ^W<f{i5l»IJlMwll>’^ Jl^b I ^'SIW 4««1 CTSIJ^'SIWT 
v||t^ I tii^rU ■'il^jHi s*lw^ Rw ^Pilcutt '^Rt *I1?I I ^lwo^<i ^rK 

|ijPl'sjJlN?ll<l (SMR^ I 








« I 'jrIU i C5r*it1'e^, i RswI'Q^ (iA 'S^) 

>||RJiS ^M\i[ 8 



^srtsMlR8 

i I -^iRh? 'tt|t)NI»i tvoR <pfi(.'!> ^{.<11 

I C51^ ^<f^T 

<^(.'9 ^ I (i|*(vsh^|?i ^ftsf (LED)’fB‘^5TCo 

(.-^IWl M'st <pw ■^Tt I 

'S I Si 'a|»1 <P<IC'S '»llf¥(.*i?^l '3|^^l ^4*^1 <P<IG'S I ila)'sh'S{^|?| 

srtsr (LED)1^ 1^ Si ^ wr %?r 

<pN^i!| >^1^ Rw ^'aslB ’TtC^ R^i?l 

^N" f^>Pi ®njl*M "irMfS" "^fC^r I 

8 I Si ^ W ^ i<l^ 

(LED) '3|I<|N 'Q^ I 'q’<p|4<p$l I 

I 8 lii^pIU c?p«pfB?r *n'85l?r t'oRl^H I 

^BWlT8 

i I Gr®c5f5?r i 

^ 11^5??^ (srs-csi^ *tts^>iisJi^ 41'ttiw ^i®* «T>w ^ *r<twr i 



CSHlW®! ^C«1<W3R^- ^ 


Wltl^ « « 

i I lil^sl^ ^>5.0/^^ t'ssl'^ 

I (iRsI^ «j|wl'B 
\0 I ill'^sf^’ C^(.®1^<1 'oil^Pl I 

Jlll^ <b|ilM|i| S 





ffer 8 R*'si« c?r®Ci«i5fl ^TttJl^ ’^lRp5 



fSar 8 R‘’si« ’^iRfS 


s 

i I fiNW (?B1^ CStC^ S|C?ll'8t^?l »ll»ll»llei I 

^ I JllRpi> (Sri 1^1 Ci'Slc.'^ Jll^tlR I 

'0 I -^if^lS ®ft'S?rl^ >^<l<Hll(.R5l RJ<(’S5^I iS}^ <pR I 
8 I '^sf% tiRv 'oi|S'5^ (,'o|(.^«r i 

I 8 VCD ca?iiir*r<bw 

^P»f«lr8 4^VCD CSillW^) '& ^Mer >1“^ tlWT^ I 







Publications 























^n^r®rtl ^8 




^ I VCD cii?rt^ ^-isi^'eN %:?r ’Sif^ i 

o I VCD til?' Rf«f| <pc"Hlc*i^'9'CsTr'*Rt^^^5f|-1 

8 I ^»il's=^'o <pc*^lc^®C«Tl?'^fsr 'S "^iw I 


PH'®*! C.»||w? 8 VCD CSliliCil^l f^9'«(>C<P ?KI«IJ <PW I 


’ 1 ^c 5 ifB?r 8 ’ 


(.« 1 ll^K. CsrfB?' 8 VCD til? R>®c?i 'Q <ii^c? ?l? I 

«fl'e?i? 8 til ^5j*t? ?iw ?p^ AC ?Tfnt D c ?T?nt: ?i?iw w 

tii?x stwlw%? VCD til? ' 3 i»ijhj ?list's c?? I 

VCD ?yt^ 8 til VCD til? ^ 1 WWll? 'Q 2 t^??? 

^Ifl® 1 til 2 |fti|»?ll<P<l?'^ I 

Ml? 8 VCD til?35^ tili:^ ’#?I« 1 ?t?^f?T?J?^?? I 

8 ti|i^ VCD til? RRjfi C«T?T ^STt?^ I 


^8 I 8 csrt?!^ (.'»i(.'5? Rfosi ^5f^c*l?r^rW 

®(.*n“b 8 c?1?t^ (.'luJ? RR>si '« 1 

«'srisjm 8 

i I c5rt?it®T (71^ % 

I C5ri?tt:^ Va I 

Iwi '?f J 5 ^ 8 










'8t<i 


'S^« 


i I sivtcsr c^5Br 2jt?n'5f%r'siHNl®r^^T^'^ i 

^ I c.»iI^Ir«i •^Kk<ij ^ipr I 

o I (.»ihR«i c^c5n RR>fi ^??*f BI^'8 ^ '8 W ■^sjw ’«I1^ PiPl<i'?i ^ I 

■#-*111^ S 'H ^ ^SgRsf^ ^Q ^ Rpiv# <P<l|»|^ Rl^fl 

<p<il I (.»ihR(.®i5i ^-^jIcvu 'jRIiJ 5lk<p I 

1. Manual key. 

2. Dialing key. 

Power ON/OFF Key, Scorll Key, Meniikey, Left and Right Soft Key 
'il'OM Menual Key ,2,3,4,5,6,7,8,9,0* # Dialing Key. 

%f|?r 8 ^ BUZZER I Csn^M (?pn?T ^srt^ 4# 

<j|«tl(.»il<i 'SfiO’ (?r ^ BUZZER ^ I 


RF TX and R,t Amplifier 8 Radio Frequency Signal 

'St^ ^sc?r >^1^ CSj?l*f ?sc?r 'Q Signal '0(.®lk<p I 

l^^rciT 8 (?r^?5*i?r ■^Kk^u (.»ihR«i (TkB^r^^Rs^r csjisn^ c^iwi '®k<p i 

CSTRR^t LCD '8 LED ^ I 

wRwWwH 8 (?r *itaio >(Kk*iJ t»iNRw<) <£i^ ssm^ (?r c^ii?ir filter 

etillil, »lR(.(41»|wh I ^ ^ voRc®! 8tk^3^'*1^ 

s|k'9 (.<pk»ill <(lw ^ I 


Airphone 8 (?r «ica<i ^Kk^ii 8(1^8^ (?r (.<pk*il 

«t«i|l?i, Airphone I ^ Airphone ^ 2fk8^ C4»lWl ’*1^ 

c<pk*<ll I 

Audio DA/and AD 8 4 ^ ^ WPlW Pl'Hjl^W 

Pi’Hjk®! *^1^ Pi’i'ijNt^p '8(jhl«T»l Pi’1»ijk®i <ir’n^?r <pw i 

C*k5it1t8 wkRw ^ wwlQ 

^ I 

1. ^ CSksj#- ROM 

2. CSksJltt- RAM. 


t^wr fitfapsnwr^ i 





RF and Power S t,*ihlVi (,’^w 

e|nH ^ I 

I * 3 |n#^ (JSJfelW-fl M\W 

5w"0 s cS^Imw ^6 'srr^ ^l^«i)>^ I 

«iai1'Bt^<i ^lai'llt'i '8'srl»rW»f i 


^ I PNPJiHMfl - 

\ I npnShIMs^i - 

«lSH%^c6is5m - >1^ 

8 1 ^ - 


l&fl 8 



fSar t Transistor checker 

S 

i I t£Rsf&5hI3w«i I 

^ I iJ5ii >il^PU SHlMJm c*i»j>i\^.' sIwMIh i 

o I ai^fU !ljhI5t<^n tB<^h | 







































8 I tiJJiilw-ji <plKH iHl» -^Ifl i 

<t I Cf^ ■»i'iwM ^Ri I 

^ 15 l»iISrjt«w (3?^ ^iwc&fl 'GiPf'ilw Pltmt^r »iv<iH -vRl- 


^ - j|)*i{i^ciifi ^IciSn 


»iwd> - 5Hl3f*t»6sni 
^*111 ->IWt!B -JiHfBW?«4 ^(3|'0Hl 
S I PiPft •lil’flu BMJ CTt» I 

V I *fK"H PlW^flW 'SICGIW I 
!# iShfWJu/^Bltsilv!* Pit,*i8iit'i»Shl3(ji5ii 'si^nlw ull^ I 
io I 'SIH +1^ I 

I ■»hf WICHIW «I14C*1 'flu a|<1tiHl <llR «|*f 'am(lw flli^ I 

151 ^ c*rcB»iCTr onr ai^silw ■fll!^ i 

iv5 

i8 I 'ew/<v)y!9 Rt?<i» «lR>c*i l^»icsi‘ I»i’l*ul'i dit^ i 



1fe^ ((JWJIT 


5(t I I 

I ShRr'WMifl oi^^i I 

I ^ WBT/^ tw OT<ll¥, VSl^W 5Hf®P®4l6 »Hq) ^C*l *|e|J I 

iV I Plw 'ai^R^'s '8F®' ifH t'TC'e ^Ict, PNP ^ 

p-BJlPlIiflin 

I ^ '®15T Rt^fl «®‘ ^R»t-q*5s IFM Rw wKli ShRf-nJuii! NPN ^ N 

wiwon I 

^o I <|R '^iBH-fl tpJiJ ^41H >H*lil JSHlSniJ'illB 'ftiwl Ami 

c«lc^ c«tcsr c«lw*l’f V'* I 



















tenlw*! 




I Hl»l 8 Pl^-Uh C«MlWl'i»MI^ 

SpiHi 8 Pi»1*u1*i wilw'i>w5i ^I'olw <p<i| '®1<i 

kflpXOl >3(1^ I 

«iaH'B*^?i «iK*ll1^ «'5ii®ii5ii*r 8 

i I 1»l»1*1JlC«1<l CSHlWlJ^I % 

« I 

a^wliBt^S (wii 8 


^ I 'siPlWltiH'l % i# 

8 I ‘ClPTc'ius Va b1& 

Oscilloscope 


LFG - 1300S 





Terminator Amplifier to beoummy load 
measured 

16ar * Pl’iijH cenl^lwi *ifhPT 

^rt^MlPrs 

^ I fiWW CfilWa!|(.?il8r^?i »iHNh I 

^ I ceti^1wS^« 'aiPiwlc^Hc^-^stPI^ (M\<^W\ -<^9 I 

« I -«IW4nJ«. C8|1Wir l»l*1'iJH C«H1M1><I, 

Cert^S « 'ail^wIC'^IC’iiT’TW »I^C«lH filth 4^ I 
8 I cerHlMlJil, >\Mi^ 0^ \ 

(t 18it«|w ^aiKc*tir •fl^fl?il?r^^6^^K4^ I 

^ I tBtHlwUw^ I^PPCH ^iPlWimPRT ♦PfilT I^PPUR 


Output waveform 

Response of the amplifier | 

n_n__r 

Flat level upto about 10 times of 
input frequency. 

i/ , " 

r\j-\j- 

High frequency is cut off at around 

10 times of input frequency. 

7 \ 

ruTV- 

Low frequency is cutoff at around 

1/10 of input frequency. 


rmr 

High pass frequency is increased at 
around 10 times of input 
frequency. 

r 

rUTLX 

A sharp peak at around 1 0 times 
of input frequency. 













PfiH PiCfl 


« ■pfS SlfacutC'flT liH'li‘1 W^SCfl 

^*6T^TtSS’0 


ftq | \ ? B l »ta«>wara ' 











